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Now 25 out of 27 leading engine manufacturers 
using chrome rings specify Perfect Circles! 


fe. 


Perfect Circle chrome rings are a landslide favorite with 
engine manufacturers . . 


) 


And, in replacement service, Perfect Circle's 2-in-1 Chrome 
SOLID CHROME PROTECTS Set has also established new standards of piston ring per 
THESE WEARING formance and popularity. The thick solid chrome plating on 
SURFACES. , top compression rings and oil ring rails more than doubles 
the life of cylinders, pistons and rings and 2-in-1’s choice 
of expander springs assures sustained power and oil economy 
regardless of cylinder condition! 


Normal pressure spring 
and alternate HiPressure 
spring (for badly worn 
cylinders) packed with 3 What's more, there's no tedious break-in period with 2-in-1 
each oil ring Chrome Sets—they are factory lapped for quick, positive 

A seating. Perfect Circle Corporation, Hagerstown, Indiana; 
The Perfect Circle Co., Ltd., Toronto, Canada 


Periect Cirele 


Lhe Standard of Comparison 


Bs 
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Simplifying product design is a job in which New Departure 
Ball* Bearings excel. N-D-Seal Bearings, for example, 
often require less housing space and eliminate various 
fittings and parts . . . make possible smooth streamlining 
of products and lower production costs. 


Productwise, New Departures assure greater accuracy 
and longer life . . . permit higher speeds and reduce main- 
tenance . . . resisting al! loads from ail directions. 


The Great Ball of New Departure symbolizes engineer- 
ing excellence—and New Departure’s application engi- 
neers and research facilities are always at your disposal. 
Keep your eye on the BALL to be sure of your BEARINGS! 
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BIG ROLE in 
product design 


aL: 


BALL BEARINGS 


NEW DEPARTURE «DIVISION OF GENERAL MOTORS «BRISTOL, CONNECTICUT 





BRANCHING OUT: 


The seed was planted only 12 years ago but the idea grew 
and grew. Now Aeroquip products serve dozens of major 
industries with a multitude of applications. 


Originally, Aeroquip produced Flexible Hose Lines and Self- 
Sealing Couplings for military aircraft only. Successive 
developments, which actually set the pace for military 
standards, led to Aeroquip's present position of dominance 
in the flelds of commercial as well as military aircraft. 


AEROQUIP CORPORATION, 


The development of allied industrial products presented vast 
new opportunities. The ‘Aeroquip Idea’’—bulk hose that can 
be cut to length and detachable, reusable fittings which can 
be easily assembled by hand—flourished among manufac- 
turers and users of all types of industrial equipment. Even 
the farmer is counted among Aeroquip’s customers. 


Today, Aeroquip produces and sells more hose lines for in- 
dustrial and aircraft applications than any other manufacturer. 


JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO * HAGERSTOWN, MD. * HIGH POINT, N.C. * MIAMI SPRINGS, FLA, 


MINNEAPOUS, MINN. ¢ PORTLAND, ORE. 


WICHITA, KAN. # TORONTO, CANADA 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


SAE JOURNAL, NOVEMBER, 1952, Vol. 60, No. 11. Published monthly by the Society of Automotive Engineers, Inc. Publication office at 10 


McGovern Ave., Lancaster, Pa 


N.Y $1 per number ; $10 per year; foreign $12 per year; to members 50 cents per number, $5 per year 
Post Office at Lancaster, Pa., under the act of August 24, 1912 


September 15, 1948, at the 
provided for in the Act of February 28, 1925, embodied in paragraph 


Editorial and advertising department at the headquarters of the Society, 29 West 39th Street, New York 18 


Entered as second class matter 
Acceptance for mailing at special rate of postage 
Sec. 34.40, P. L. and R., of 1948. Additional entry at New York, N. ¥ 
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The name ‘Precision’ on ‘‘O"' Rings is like ‘'Sterling’’ on silver 
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3110 Oakridge Drive + Dayton 7, Ohio 
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Ait Turbine Refrigeration 


ROCK-STEADY 
FORTRESS 


On wi 


ngs! 


New AiResearch Electronic Computer keeps 
rocket fire ‘‘on target’ with magical precision 


A tiny Elevation Computer in the 
nose of the F-94 Lockheed Starfire 
makes this new jet in effect a rock- 
steady platform at the instant its 
rocket guns are fired 

It was developed by AiResearch as 
a vital part of the complete Hughes 
Electronic Fire Control System 
which directs the F-94 to the target 
The computer continually and auto 
matically calculates the angle of 


attack by correcting for a half-dozen 
or more variable aim-influencing 
factors. They include the burning of 
fuel, disposal of ammunition, shift 
ing of weight when rockets are fired, 
dropping of wing fuel tanks, rocket 


jump, and swift acceleration of the 


plane itself, 

The Elevation Computer is just 
one of the many types of airborne 
elec tronic controls pioneered and 


manufactured by AiResearch. Today 
the company produces over 800 elec- 
tronic units every month, 

If you have a problem involving 
electronic equipment for tempera- 
ture control, remote positioning, 
synchronizing, or analogue com 
puters, consult AiResearch now 
Would you like to work with us? 


Qualified engineers, scientists and skilled 
raftsmen are needed now at AiResearch 


AiResearch Manutacturing Company 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA + PHOENIX, ARIZONA 


DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT 


Cr 


Weot Tronster Equipment 


Electric Actuetors 


Gos Turbines «= Cabin Superchargers 


Pneumatic Power Units Electronic Controls 


IN THESE MAJOR CATEGORIES 


& FE 


Temperature Controls 


Cabin Pressure Controls 
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IN STEERING THE 1952 
BUS TRANSPORTATION 
MAINTENANCE AWARD WINNERS 


14 of 17 makes of equipment operated by the 1952 


award winners use Ross Steering. 


{gain . . . convincing evidence of the dependability 
and economy which the exclusive cam and lever prin- 


ciple contributes to modern steering. 


Whatever the steering job may be—buses, trucks, pas- 
senger cars, boats, tractors, shovels, cranes, graders, 


etc.— Ross assures ease, safety and economy. 


We invite discussion of any steering problem. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY «+ LAFAYETTE, INDIANA 
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Torrington Needle Bearings are light in weight, compact. 


They effect weight and space savings in housings and other 


related parts—without sacrificing strength or efficiency. 


The reason is simple: Needle Bearings have greater 
rated radial load capacity in relation to size than any other 


type of anti-friction bearings. 


So if your design needs a bearing light in weight to 
handle heavy loads, investigate the advantages of Torring- 
ton Needle Bearings. Our engineers will welcome the op- 
portunity to assist you. 

THE TORRINGTON COMPANY 
Torrington, Conn South Bend 21, Ind. 


District Offices and Distributors in Principa 
Cities of United States and Canada 


TORRINGTON //£0/; BEARINGS 


Needie e Spherical Roller + Tapered Roller ¢ Straight Roller + Ball +« Needle Rollers 
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SERVICE PISTON RING SETS BY MUSKEGON 
ARE DESIGNED FOR A SPECIFIC ENGINE ONLY! 


This set of service piston rings was designed not just for any engine 
but for one particular engine only! 


Thus, like the original rings, these service rings and their engine 
have been truly made for each other” and will insure 
the maximum of power and economy 


Rings like these are the end result of close collaborauon 
berween the car manufacturer and Muskegon Piston Ring Company, 
whose facilities encompass every service from 
engineering counsel to complete pac kaging 


These Factory Approved and Factory Engineered Service Piston 
Ring Sets are available only through car dealers 
and other authorized service ouciets 


Engine moker* and Muskegon 
engineered this set of service rings 
for a single, specific engine. 


ae. 


MUSKEGON, MICHIGAN 
PLANTS AT MUSKEGON AND SPARTA 
“THE ENGINE BUILDERS’ source” 


; 
: 
; 
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*N ame on request Copyright 1952 by Muskegon Piston Ring Compony 
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New information developed at the 


uPont Petroleum Laboratory 


reveals the sequence of chemical reactions 
which occur in engine deposit formation 


A UTOMOTIVE and petroleum engineers have 
long known that the formation of deposits 
on combustion chamber walls increases the 
tendency of fuels to knock. But very little 
was known about the reaction mechanisms 
which result in the accumulation of these 
deposits—especially with fuels containing tet- 
raethyl lead. 

Practically all modern automotive fuels 
contain a tetraethyl lead antiknock compound. 
Although almost all of the tetraethyl lead 


DEPOSIT STRUCTURE CHANGES with deposit growth, as shown in decomposition products are removed from the 
the deposit cross-section above, from a mixture of black carbona- 
ceous material and low melting lead salts at the cool chamber 
surface to cream colored, high melting lead salts of the hot a small amount remains on the chamber walls 
deposit surface. This change in structure is confirmed by the 
chemical composition of deposit layers shown below. 


combustion chamber with the exhaust gases, 


in the form of inorganic lead salts. Engine 
deposits also contain a certain amount of car- 
bonaceous materials from incomplete combus- 
tion and both metallic and nonmetallic com- 
pounds introduced with the air, fuel or oil, 
and from engine wear. 
THESE DU PONT STUDIES —part of a continu- 
ing series of systematic investigations on the 
mechanisms causing combustion chamber de- 
posits—were limited to the reactions leading 
to the formation of the lead salt portion of 
the deposits. 

The wide variety of lead salts in deposits 
are formed as a result of chemical reactions 


which occur in the combustion chamber after 


DUPONT SUPPLIES A COMPLETE LINE OF GASOLINE ADDITIVES 


Tetraethy! Lead Compounds (Motor Mix—Aviation Mix) « Antioxidants « Metal Deactivator « Dyes 


SAE JOURNAL, NOVEMBER, 1952 





SUMMARY 


a eis: NORMAL as T ia ae 


RFACE 


Nes 


| 
| 


a 
-bO 


i 
*|PDX> 
Lda” 5 


Ne sor » ae irs a 


the fuel-air charge is burned. And the stages 
in which reactions may influence deposit for- 


mation are: 


1. Combustion. 

2. Vapor state reactions following combus- 
tion. 

- Condensation of lead compounds on 
chamber wall. 

- Gas-solid reactions between lead salts 
and chamber gases. 

- Solid state reactions between lead salts 

in deposit 


6. Vaporization of lead salts. 


AFTER STUDYING EACH these stages in 


the reaction sequence shown, the Petroleum 
Laboratory arrived at the following conclu- 
sions: 

The course of the reactions is dependent on 
the temperature of the combustion chambe 
walls. The compounds found in the deposit 
and the reactions by which they are produced 
of 


studied are shown in the chart above. 


under each the temperature conditions 
Gaseous lead oxide, produced from the de- 
composition of tetraethyl lead, does not un- 


dergo vapor state reactions except when the 


am 


OF DEPOSIT FORMATION REACTIONS 


RFACE 


WHEN THE WALLS ore clean and relo- 
tively cool (ea. 200°C.), the reactions 
result in lead halide deposit formation. 
After deposit growth has produced an 
insulating layer, the surfaces are hotter 
end a variety of higher melting com- 
pounds are formed. When areas of the 
combustion chamber such as the exhaust 
valve become very het, the deposit 
composition changes so that only very 
high melting compounds are formed. 


gas layer near a clean combustion chamber 
surface is cool. Under these special and tran- 
sitory conditions it may be converted by hy- 
drogen halides to gaseous lead halides. 

Solid 


short life as a deposit constituent. It is attacked 


lead oxide which condenses has a 
by acid gases to form simple lead salts or re- 
acts with the simple lead salts in solid state 
reactions to form complex lead oxysalts. 

The above studies will help chart the course 
of developments aimed at preventing, or at 
least reducing, deposit formation. This work 
on deposits is part of a continuing research 
Du Pont 


tory. Since DuPont is a major supplier of 


program at the Petroleum Labora- 
tetraethyl lead and other gasoline additives, 
the aim of this program is to help refiners 
improve fuel performance through the use 


of additives. 


16 v5 Par OFF 


Better Things for Better Living 
+ + » through Chemistry 


Petroleum Chemicals 


E.!. DU PONT D 


Petroleum 


(INC.) 


elowore 


E NEMOURS & COMPANY 


Chemicals Divisic ad ] 7] 
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This encyclopedia of retaining rings combines—in one 52 page 
volume—engineering specifications and data for 17 different 

ring types—more than 600 different sizes. Gives assembly data, typical 
applications, everything you need to know about selection and use 

of Waldes Truarc Retaining Rings. 


6 pages showing typical cost-cutting applications and case 
histories, covering self-locking rings; basic type rings; rings for 
taking up end-play; rings for radial assembly; and special rings. 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 
1, N.Y. 


WALDES Please send the new complete Waldes Truarc Retaining 


\ ie 
] P Ring Catalog. (PLEASE PRINT) 
\ 
: ; 


=» TRUARE 


Name 
Title 


REG. U.S Pat. OFF, 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC BETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OF MORE OF THE FOLLOWING 
U.S PATENTS, 2.902 047. 2902 848 2.416 O52. 2.420 921, 2.428 241, 2.499.785, 2.441 O46, 2.455.165 
2.409.300: 2.403.303 2.487 002. 2.407 803. 2.491.306, 2.509. 081 AND OTHER PATENTS PENDING 


Company 


Business Address. 


ee ee ce eee ee ee ee ee ee el 


ee nietacnieseehinsinnn State. 
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Jeep almost complete- 
ly submerged. Can be 
operated in this posi- 
tion at about 9 miles 
per hour. Made by 
Willys Overland Mo 
tors, Inc., Toledo 
Ohio, for the Armed 
Forces. 


Illustrated are two of the many 
types of capacitors and filters 
mode by Aerovox Corporation, 
New Bedford, Mass.;an important 
capacitor supplier to both Electric 
Auto-Lite and Glenn L. Martin 
The unit above is the filter ca 
pacitor used in the generator 
regulator of the submersible jeep 
while the unit at the right is used 
in the pilotiess bomber 
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Generator regulator 
for the 24-volt system 
of the submersible 
Jeep. This is com 
pletely waterproof 
and highly resistant to 
corrosion and fungi 
Produced by The Elec 
tric Auto-Lite Com- 
pany, Toledo, Ohio 


Martin 8.6) Matedor 
pilotless bomber tak 
ing off. Made by the 
Glenn L. Martin Com 
pany, Baltimore, Md 


WHERE REQUIREMENTS ARE SEVERE, 
CALL REVERE 


The dramatic pictures on this page show two important 
special applications of Aerovox capacitors. One is the 
Martin B-61 Matador pilotless bomber. It contains an 
Aerovox capacitor, which has to withstand the terrific 
acceleration and speed of the craft. The other is the 
submersible Jeep. Its 24-volt electrical system is com- 
pletely waterproofed, and includes Aerovox filters and 
capacitors for suppression of radio interference. Revere 
not only supplied copper and brass strip for the capaci- 
tor cases, but collaborated closely in setting up specifica- 
tions, and in addition worked on a welding problem. In 
regard to the latter, an Aerovox Project Engineer wrote: 
“We have had much better welds.” . ... Revere is always 
glad to collaborate on problems concerning copper and 
its alloys, aluminum alloys, and electric welded steel 
tube. Call the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich; 
Los Angeles and Riverside, CoN New Bedford. Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S ‘MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDAY 





KLIXON 


Crreud 


FS. DVCOMA rs 


AND 


Moles 


Britoctors 


KEEP PLANES Wbying 


C 
WITH DEPENDABLE PROTECTION 


From wing tip to wing tip, nose to tail, Klixon 
Circuit Breakers and Motor Protectors safeguard 
every electric circuit and actuating motor. 

Klixon Circuit Breakers stand constant guard, 
ready to trip out the circuit instantly should ac- 
tion or internal trouble jeopardize the electrical 
system. As soon as the trouble is remedied, the 
pilot re-establishes the circuit by pushing a button 
or snapping a switch. When the automatic reset 
type is used, the circuit is re-established auto- 
matically. 


Klixon Protectors prevent the electric motors 
from becoming fire hazards. Installed into the 
motor by the motor manufacturer, these foolproof 





devices safeguard motors from overheating due 
to stalled rotor or overloads — yet permit maxi- 


mum operating Capacity. 


Should a motor become dangerously over- 
heated the protector cuts the power “off”. When 
it cools sufficiently it snaps the power “‘on”’ auto- 


matically restoring motor service. 


Get the complete story on Klixon protection, 


today. Write for information. 


SPENCER THERMOSTAT 


Division of Metals & Controls Corporation 
1509 FOREST STREET, ATTLEBORO, MASS. 
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The Egg from the Chicken? 


By Norman CG. Shidl 


A man makes his job as often as the job makes the man 
Even in these days of job analysis and aptitude tests, “fitting 
the man to the job” happens no oftener than its reverse. 


A man with initiative is likely to find ways to act on any 
job he tackles. He won’t take time to find out that the job 
analysis doesn’t require “initiative” ... and after a while, 
when somebody gets to rewriting the job description it’s ten 
to one “initiative” will be made a requirement. He will have 
“made the job to fit the man.” 


Almost everybody can recall at least one advertising man- 
ager’s jcb which was little more than liaison between man- 
agement and agency ... Then a new man came in-—and 
soon was actually setting the policies and carrying them out. 
Nor is it hard to recall cases where No. 2 exited and No. 3 
went back to being a go-between. What really was happen- 
ing was that the men were making the job 

The same thing keeps happening with chief engineers and 
research men and designers ... and with editors. For good 
or for ill, a man does make his job—more than most realize. 
To some, this is an opportunity. To some, it’s a challenge. 
To some—particularly to the security-minded— it is an un- 
fortunate necessity. 


True, anyone will do best in a job which gives him a chance 
to exercise regularly those qualities which come natural to 
him. But too often we regard a job as a fixed entity; feel 
there is but one way to do it successfully. Yet we are sur- 
rounded by examples of dissimilar men making good in simi- 
lar jobs. There may be only one best way to fill a particular 
job, but it is clear there are many satisfactory ways. 


A man can, of course, find himself a square peg in a round 
hole. He can be trying to do something for which he is ill- 
fitted. He may utterly lack qualities absolutely essential for 
a given job. If he is congenitally inaccurate, he is foolish 
to keep trying to record and compile research test results. 


But few jobs outside a production line prohibit the use of 
any quality we may have. Most jobs are subject to some re- 
molding, if not remaking, by our doing well the sort of thing 
we can do well. The trouble isn’t with the job as often as 
most of us like to think. “Success,” someone said recently, 
“is still operated on the self-service plan.” 
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PAINT FAILURE Race 


your products 
rep ration £ 


... Detter use BONDERITE under the paint 


Appearance counts heavily in the public’s 
judgment of your product. Not only how it 
looks when new, but how it looks after years 
of service . . . Bonderite, under the paint of 
your metal products, can make the difference 
between a “thumbs up” and a “thumbs down” 


judgment. 


Bonderite, Parker's corrosion resistant paint 
base, preserves the good looks of the nation’s 
finest painted metal products. By creating a 


*Bonderite, Bonderlube 


Lubrite Reg 


BONDERITE—corrosion 
resistant paint base 


BONDERITE AND BONDERLUBE 
aids in cold forming of metals 


tight coating of nonmetallic phosphate integral 
with the metal, it gives paint a secure anchor, 
resists corrosion and prevents the spread of 
finish failure if the paint is accidentally 
scratched or broken. 

Bonderite adds value out of all proportion 


to its cost. 

Your painted metal product should have 
Bonderite-protection. Write today for full 
information. 


Parco, Parco 
U.S. Pat. Off 


PARKER RUST PROOF COMPANY 


2181 E. Milwaukee Ave., Detroit 11, Michigan 


FIRST ; 
in the field/since 
£1915 


‘ 


PARCO LUBRITE—wear 
resistant for friction surfaces 


PARCO COMPOUND 
rust resistant 
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THE INDUSTRY'S FINEST 


POWER BRAKING SYSTEMS 


Cin SE Sy rae sre se 


IN THEIR FIELDS! Me A re PAK 3 
In any field of endeavor, consistently good performance is the 
only road to success. And that is precisely why Bendix* 
Hydrovac* and Bendix Air-Pak are the recognized leaders in 


the power braking field. More than two and a half million 


installations and billions of miles of service have proven POWER 3974 AKING 


Hydrovac the unchallenged leader in the field of vacuum- 
hydraulic braking. 






Air-Pak, similar in design and principle to the Hydrovac, has Pn 43 Le ~ 
by its outstanding performance established itself as the 
industry's foremost air-hydraulic power brake unit. 


Products of twenty-five years of practical braking experience, 
these outstanding power braking systems offer faster, more 
positive and better controlled braking. And in both the vacuum 
and air actuated units, brakes can be applied instantly by 
foot power alone—a constant safety factor of importance. 


Regardless of size of vehicle or whether the preference is for 
vacuum or air actuated brake, for consistently good perform- 
ance, it pays to specify Bendix Hydrovac or Bendix Air-Pak— 
the industry's Finest Power Braking Systems. nS. v. 5. PAT. OFF. 


‘ BENDIX - f392'S'3 - SOUTH BEND 











Export Seles: Bendix internetione! Division, 72 Fifth 
Ave., New York 11, N.Y. enattes San ae 
Eclipse of Coneda, Lid, , Ontarie, Canede 


aviation 


Hydrevec 
veevum- hydraulic 
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Joseph A. Shortal, | 


ACA is getting aerodynamic data for guided- 
missile design from rocket-propelled models in 
free flight. 

Their method is to rocket-propel a model to some 
supersonic speed, then take data from the time the 
rocket stops thrusting until the model slows down 
below sonic speed. The rocket is simply a means of 
attaining the desired speed. 

Investigators have used the method to gather data 
on such problems as 


® Effects of body shape, wing shape, 
stores, and skin friction on drag; 

® Hinge moments and effectiveness of control sur- 
faces and of vanes operating in the rocket jet; 

® Longitudinal stability and damping in roll; 

® Automatic stabilization; 

® Aerodynamic fundamentals 
and flutter. 


external 


such as buffeting 


The method is useful for controls studies because 
airflow over a body moving at supersonic speeds 


stabilizes very rapidly. Following a change in atti- 
tude, supersonic airflow over a wing stabilizes dur- 
ing two chord-lengths or so of wing travel. Since a 
wing of 1.5-ft chord moving 1500 fps traverses 1000 
chord lengths per sec, a considerable amount of 
data can be accumulated in a few seconds of free 
model flight. 

Special advantage of the method is that these 
models of relatively large characteristic length 
traveling at high speeds provide data at higher 
Reynolds numbers than can be obtained from most 
high-speed wind tunnels. 

NACA’s Pilotless Aircraft Research Station at 
Wallops Island, Va.—where these photographs were 
taken—is conducting the rocket-model research 
program. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 


Turn page for pictures of models and instrumentation used by NACA 
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1. Typical model built to study zero-lift drag and 
control effectiveness is a light hollow wooden struc- 
ture 5 in. in diameter and 5 ft long. Inside the 
model is a standard aircraft rocket, and a booster 
rocket is attached at the tail. Model and booster 
are launched at an angle of about 70 deg. 


3. Space radar tracks model and furnishes infor- 


mation for calculating trajectory. Altitude infor- 
mation together with atmospheric data obtained 
with radiosonde balloon discloses pressure and tem- 
perature along flight path. Trajectory and speed 
depend on choice of internal and booster rockets. 
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2. Plot of flight shows that booster burns for 1 sec, 
accelerating the 40-lb model-booster combination 
to a Mach number of 1.4. Then booster separates 
from model. Internal rocket fires 1 sec later and 
accelerates the model to Mach 1.8. Useful data are 
obtained for about the next 10 sec 


4. Velocity radar operating on the Doppler prin- 
ciple provides precise measurements of the velocity 
at any instant. Accelerations are found by differen- 
tiating velocity with respect to time. The ground 
radar units provide quite accurate measurements of 
the drag of the model. 
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5. Telemeter units installed inside some models 
furnish additional information directly to recorders 
on the ground. Accelerometers and other pickups 
are shown mounted in this model, which was built 
for studies of longitudinal stability and control un- 
der lifting conditions 


7. Antenna picks up signals telemetered from 
model Analysis of data from oscillating-pitch 
model reveals stability information, location of aero- 
dynamic center, variation of lift with angle of at- 
tack, control effectiveness, variations of hinge mo- 
ment, and drag for various lift coefficients 
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6. Telemetering model contains so much instru- 
mentation that there is no room for an internal 
rocket. Booster rocket alone powers model. Inter- 
nal instrumentation moves elevators alternately be- 
tween stops. Dwell period is 4 sec at each extreme 
Attitude varies in response to elevators 
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8. Plots of data telemetered from mode! show very 
rapid response to elevator motion. Model executed 
about three cycles in pitch, then trimmed at a steady 
value for each control position. This oscillation is 
shown in the angle of attack, hinge moment, and 
normal acceleration records 





Changes in Engine Design 


F all the factors influencing the magnitude of 

power loss due to combustion-chamber deposits, 
engine design is probably the most important from 
the practical standpoint of minimizing deposit 
effects with present-day fuels and lubricants. Op- 
erating conditions determine to a large extent the 
amount of deposit power loss in a given engine, but 
it is generally neither practical nor possible to con- 
tro! fully these conditions. Likewise, while fuel and 
oil composition affect power loss, there is probably 
little difference among the majority of commercial 
fuels and lubricants. It is known that extensive 
research is under way on the fuel-lubricant phase 
of the deposit problem, but to date there is no in- 
dication of a commercial solution. This leaves en- 
gine design as a possible means of minimizing the 
deposit power loss problem where it does exist 
Fortunately, there is ample evidence that certain 
combustion-chamber designs are far superior to 
others, and that the superior designs will be favor- 
ably affected by any future improvements in fuels 
and lubricants that may minimize deposit effects 


IMPORTANT factors, according to the authors, 

that must be considered in a study of engine power 

loss caused by combustion-chamber deposits are: 
@ Fuel composition. 


@ Lubricant composition. 


@ Tel concentration. 
@ Operating conditions. 


@ Engine design. 


After studying the effects of all these variables, 
the authors have concluded that power loss can be 
reduced most through changes in engine design. 


Presented here is the section of their paper that 
covers this subject, namely, engine design. 


Their complete paper, which will be published in 
the October issue of SAE Quarterly Transactions, 
also gives data concerning the other variables men- 
tioned above. 


At the right is a table that summarizes their find- 
ings with regard to all five factors. 


The influence of engine design is readily ob- 
served under constant-speed and constant-load op- 
erating conditions, which are most conducive to 
producing deposits that result in relatively high 
levels of power loss. In one study, tests were run 
on two valve-in-head and two L-head engines used 
in farm tractors. These engines were run for 100 
hr at governed speed and 75% load on a commercial 
regular-grade gasoline (a 50-50 blend of catalyti- 
cally cracked and straight-run stocks containing 
1.5 ml tel per gal and a widely used premium-grade 
motor oil. Fig. 1 shows the per cent loss in full- 
throttle brake horsepower, and deposit weight ex- 
pressed as gram per cubic inch of engine displace- 
ment. Of the three engines, AC, AE, and AF of 
approximately 30 cu in. displacement per cylinder, 
engine AF (a valve-in-head design) showed only 
4% loss in power, although it formed slightly more 
deposit than vaive-in-head engine AC, which suf- 
fered a 10% power loss. The marked effect of com- 
bustion-chamber configuration with a given valve 
arrangement on deposit power loss is shown by this 


Effect of Five Variables on Deposit Power Loss 
Variable 


Fuel composition 


Effect on Deposit Power Loss 


Differences in effect among the ma- 
jority of commercial fuels and lubri- 
cants are small, although relatively 
large differences may exist in certain 
critical engine applications 


Lubricant composition 


Tel concentration Lead concentration is not an important 
factor in passenger-car and truck op- 
eration, althouzh under constant-speed 
and constant-load conditions deposit 
power loss is directly related to tel 
concentration 


Operating conditions Conditions under which deposits ac- 
cumulate are a major factor in deposit 
power loss, but it is seldom practical 
to control them (constant-speed, con- 
stant-load operation is the worst con- 
dition) 

so 


Engine design becomes the principal 
means of alleviating the problem 


Engine design 


Design Features that Minimize Power Loss: 


1. Introduction of intake charge to engine cylinder with 
minimum contact with deposit-coated surfaces 

2. Low ratio of combustion-chamber surface area to engine 
displacement 

3. Adequate open areas adjacent to intake valve so that de- 
posit buildup will not cause physical restriction to flow of 
incoming charge. 
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Can Reduce Power Loss 


H. J. Gibson, C. A. Hall, and A. E. Huffman, «: 


comparison. Engines AE (L-head) and AC had 
power losses of 12 and 10%, respectively, with widely 
different deposit weights, while the smaller L-head 
engine AB was more sensitive to deposits, showing a 
14% power loss. 

Similar constant-speed and constant-load dyna- 
mometer tests were conducted on three makes of 
passenger-car engines, the results being presented 
in Fig. 2. L-head engine C gave 10% power loss 
with 0.3 g of deposit per cu in. of displacement. In 
comparison, valve-in-head engine D gave only 3% 
power loss with one-third more deposit weight; and 
valve-in-head engine F-3 gave 5% power loss with 
approximately the same unit deposit weight as 
engine C. These data, along with those presented in 
Fig. 1, illustrate the effect of different engine de- 
signs on deposit power loss, and show that there is 
no direct correlation between power loss and deposit 
weight per cubic inch of engine displacement. 

The effects of engine design are also readily ob- 
served in other types of operation, such as pas- 
senger-car service, as shown in Fig.3. The data are 
based on the average loss in acceleration from 10 
to 30 and from 10 to 50 mph due to deposits. Each 
bar represents an average value for a number of 
vehicles of that particular make. The same lubri- 
cant and fuel containing 3.0 ml] tel were used in all 
vehicles. L-head engines C and A gave 2.5 and 2.2 
times as much loss in acceleration, respectively, as 
valve-in-head engine D. 

It is apparent from the foregoing that differences 
in deposit power loss due to engine design exist in 
a wide variety of types of engine operation. This 
is emphasized by the data in Table 1, which show 
that L-head engine C had 2.5 to 3.7 times as much 
power loss as valve-in-head engine D in three widely 
different types of service. It is evident that engine 
design is an important factor in the deposit power 
loss proolem and that engines in operation at the 
present time differ as much as three-fold in this 
regard 

The authors’ data, as we!l as that of others, show 
that two-thirds of the power Joss caused by deposits 
is due to reduction in airflow and that the reduction 
is caused by physical and thermal] restrictions. Ex- 
amples of physical restriction caused by deposit 
buildup have been prevalent in the past with some 
small single-cylinder engines. Investigation of ex- 
cessive deposit power loss in one of these small en- 
gines revealed that intake valve lift was so small 
that deposits on the block around the valve caused 
physical restriction by reducing the effective valve 
opening. The restriction was of such magnitude 


NOVEMBER, 1952 


MB POWER Loss 
ES0€PosiT WEIGHT 


SITS, % 
°o 
a 


EPC 


°o 
a 
GHT, GRAM PER 


S DUET 
Oo 
> 
' 

CUBIC INCH OF ENGINE DISPLACEMENT 


BHP LOSS 
° 
a 
DEPOSIT wE 


° 
Nn 





al 


ENGINE 4B AE c AF 


TYPE L-HEAD VALVE - IN-HE AD 
Fig. 1—Effect of design on deposit power loss in tractor engines. Fuel: 
commercial regular-grade gasoline 2-C, 1.5 ml tel, 0.20% S. Oil: 
premium grade 2-A. Operating conditions: 100 hr at governed speed, 


75% load 
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Fig. 2—Effect of design on deposit power loss in passenger-car engines, 

Fuel: catalytically cracked and straight-run blend 11-A, 3 ml tel, 0.05% 

S. Oil: MIL-0-2104, extracted Midcontinent base, 1-B. Operating 
conditions: 100 hr at 3000 rpm, 75% load 
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Table 1—Comparison of Two Engine Designs in Several Types of Service 


Engine D (Valve in head) 


Service 
No. of Tests 
Dynamometer, constant 
speed and load 
Passenger-car service 
Heavy-duty truck operation 


FIGURES ON TOP OF BARS 
REPRESENT NUMBER OF VEHICLES 


LOSS IN ACCELERATION DUE 
TO DEPOSITS, % 





oO 


ENGINE 


TYPE L-HEAD L-HEAD VALVE-IN- HEAD 


Fig. 3—Effect of design on loss in acceleration caused by deposits in 
engines in passenger-car service. Fuel: 100% catalytically cracked 
3-A, 3 mi tel, 0.04% S. Oil: 100% Pennsylvania, regular grade, 24-A 
Operating conditions: 12,500 miles of normal city and country driving 


T — T 


ENGINE AB@ 


” ENGINE C 


BHP LOSS DUE TO DEPOSITS, % 


V ALVE-IN-HE AD 


—__ENGINES L-HEAD ENGINES, 


as | pensation 
12 L4 


cen essen 


Os 0 


eeneeedincoes 


Os 


: 
| 


COMBUSTION CHAMBER SURFACE AREA, SQ IN _ 
ENGINE DISPLACEMENT, CU IN 


O04 


Fig. 4—Effect of ratio of combustion-chamber surface area to engine 

displacement on deposit power loss. Connected points represent tests 

with same fuel and oil under similar constant-speed and constant-load 
conditions 
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Engine C (L head) 


Relative Deposit 
Power Loss 


Relative Deposit 


No. of Tests Power Loss 


100 
100 
100 


280 
250 
370 


that the engine could not produce rated power out- 
put after 150 hr of operation. This condition was 
remedied by increasing the valve lift from ‘% in. to 
3/16 in. with the result that power loss was insig- 
nificant even after 1000 hr of operation. 

In most automotive engines physical restriction 
appears to be negligible. To prevent this type of 
restriction from becoming a problem, however, care 
should be exercised in the design of compact com- 
bustion chambers having large intake valves. Ade- 
quate clearance between the wall and the intake 
valve must be provided so that normal deposit 
buildup in this area will not restrict the flow of 
intake charge. 

Thermal restriction of intake charge caused by 
deposits occurs in varying degrees in all engines. 
Deposits cause this type of restriction by transfer- 
ring heat, absorbed during the combustion and ex- 
haust portions of the engine cycle, to the incoming 
charge and thereby reduce the weight of charge 
entering the cylinder. For this reason, it would ap- 
pear that the amount of combustion-chamber sur- 
face area to which deposits could adhere might be 
an important factor in the deposit power loss prob- 
lem. To be more specific, if we assume that surface 
area is an indication of the amount of deposition 
to be expected and engine displacement is an indi- 
cation of the amount of intake charge, a general 
relationship might exist between power loss and 
the ratio of surface area to displacement. Since 
the surface-to-displacement ratio is minimized by 
making a more compact combustion chamber, and 
also by increasing the displacement per cylinder, 
it might be expected that those engines with a 
minimum value for this ratio would suffer minimum 
power loss. Fig. 4 shows such a general relation- 
ship for some of the engines used in our tests. The 
power loss in per cent is plotted against the ratio 
of surface area in square inches to displacement in 
cubic inches The point; connected by straight 
lines represent test results obtained on different 
engines with the same fuel and lubricant and simi- 
lar operating conditions. There is a general trend 
of increasing deposit power loss as the ratio of sur- 
face area to engine displacement is increased. The 
L-head engines, as compared with valve-in-head 
engines, have a higher surface-to-displacement 
ratio and, as previously noted, usually suffer more 
power loss 

Although this general relationship of surface-to- 
displacement ratio and power loss exists, it should 
be pointed out that this is not the only factor in- 
volved. For instance, engines AF and AC are both 
valve in head, of very nearly the same surface-to- 
displacement ratio, and yet engine AC had 2.5 times 
as much power loss as engine AF. Furthermore, 
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Fig. 5 Engine C, average 


Effect of deposit location on power loss 
results from 9 tests 


engine F3 has a somewhat lower ratio than engine 
D and yet shows somewhat greater power loss. 
Obviously, there are other factors involved. One 
of the most important of these is the relative loca- 
tion of deposits with respect to the incoming 
charge. An indication of this is given in Fig. 5, 
which presents the effect on power loss of selective 
removal of deposits from different portions of the 
combustion chamber; the results are based on nine 
tests in engine C. Deposits in the head cavity area, 
which would be most thoroughly scrubbed by the in- 
coming charge, were the most effective per unit 
weight in causing power loss. These deposits, com- 
prising only 30% of the total weight, caused 45% of 
the total power loss. In contrast, the block, piston, 
and valve deposits, comprising 40% of the total 
weight, caused only 25% of the power loss. In the 
head quench area, 30% of the total deposit caused 
30% of the power loss. 

The foregoing suggests that combustion chambers 
should be designed to minimize contact of the in- 
coming charge with deposit-coated surfaces if 
power losses are to be held to a minimum. This is 
confirmed by analyses of test results obtained on 
commercial engines with different combustion- 
chamber configurations. Fig. 6 illustrates some 
features of poor and good designs. The poor de- 
sign is a conventional L-head combustion chamber 
in which the surface-displacement ratio is high, 
and the position of the intake valve is such that 
the incoming charge scrubs large deposit-coated 
areas. The incoming charge is heated by this in- 
timate contact with hot deposits and a reduction in 
volumetric efficiency results. In contrast is the 
good design, a valve-in-head type that, although 
having a rather high surface-displacement ratio of 
0.92, has the intake valve so located that the in- 
coming charge passes directly into the cylinder with 
a minimum of contact with deposit-coated sur- 


NOVEMBER, 1952 


“POOR” DESIGN — HIGH POWER LOSS 


Intake valve position causes incoming charge to scrub 
relatively large areas of deposit-coated surfaces. 
Surface-displacement ratio is high, 


"GOOD" DESIGN - LOW POWER LOSS 


Intake valve position causes incoming charge to flow 

directly into the cylinder, Although the surface-dis- 

placement ratio of this design is high, a considerable 

portion of the deposit-coated surface is located so as 
to heve minimus contact with incoming charge. 


Fig. 6—Features of poor and good design from standpoint of deposit 
power loss 


faces. This type of design is excellent from the 
standpoint of power loss caused by deposits. 

While the authors are not engine designers, they 
believe that the following factors should be given 
consideration in the design of combustion chambers 
to minimize the effects of deposits on power output. 

1. Provide for introduction of the intake charge 
with minimum contact with deposit-coated surfaces. 

2. Keep the ratio of combustion-chamber surface 
area to engine displacement at the minimum value 
permitted by other design considerations. 

3. Provide for adequate open areas around the 
intake valve so that deposit buildup will not cause 
physical restriction of the incoming charge 

The authors realize that many considerations en- 
ter into combustion-chamber design, but suggest 
that deposit power loss be given adequate attention. 
It would seem possible to design chambers that are 
good in this respect without sacrificing other de- 
sirable qualities. This is particularly important in 
engines designed for applications in which power 
loss may be a problem. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 





67 Forgings Welded Together 


THE barrel-shaped crankcase of this Cleveland Diesel 
Model 338 vertical radial engine is built up entirely of 
steel forgings which are welded together.  IIlustra- 
tions on the opposite page show how it's done. 


The barrel section for each row of four cylinders con- 
sists of four forgings welded together. Each stress mem- 
ber is made up of four forgings, and each outer deck of 
five forgings. 

Designers used photoelastic models and brittle-lac- 
quer-coated aluminum models in preliminary design of 
the stress members. Then the final design was evolved 
with the help of stress determinations from some 50 
strain gages mounted on the part. To insure accessibility 
and to avoid interference between parts, a wooden model 
of the crankcase was built up, part by part. Strain gages 
and wooden models were used very profitably in the de- 
sign of other parts of the engine also. 

The rectangular hand holes in the crankcase barrel 
permit easy access to the main bearings, which may be 
removed without disturbing the crankshaft. This is 
possible because the main bearing carrier consists of 
three sections bolted together and held in position by 
adjustable dowels. Retaining rings hold the slipper- 
type connecting rods to the crankshaft. (Although in 
a two-cycle engine it is generally assumed that the force 
on the piston is always directed toward the crankshaft, 
at high speeds there is a slight reversal in load which 
must be taken by the retaining rings.) 

Bore of this two-cycle uniflow engine is 6 in. and stroke 
is 64 in. The piston crown is a steel forging flash welded 
to the skirt under the ring belt. Stationary nozzles pro- 
ject a constant stream of oil through the piston trunnion 
to the underside of the piston. Also, up-the-rod cooling 
functions during about 60 deg of crank angle. 

The crankshaft is drop forged alloy steel. Due to the 
crank arrangement, it was impossible to balance each 
crankthrow completely, but finished crankshafts balance 
perfectly, both statically and dynamically. 

The 30 air-intake ports in each liner are covered and 
uncovered 49 deg before and 49 deg after bottom center, 
Four exhaust valves are located in the cast-iron cylinder 
head. 


24 


% J fy 
\ A eee 


le 


SAE JOURNAL 





Form a Diesel Crankcase 


Eric R. Brater, 


4 four-piece barrels . . . 5 four-piece stress members .. . 4 five-piece decks 


8 blower supports 1 top deck -- 1 bottom deck ~ 1 bottom support ring . . . 


. are joined by the welder to make . . . . .. this crankcase. 
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Fig. 1—Cutaway view of Aspin ducted-fan, jet-reaction turbine 


Variable-angle vanes ahead of fan control thrust, giving instant action without 


change of turbine speed 


UCTED-fan jet engines are likely to power future 

light aircraft. 

The ducted fan performs best in the mid-speed 
range—the 200 to 400 mph that most proposed light 
airplanes will travel. At these speeds, it has the ad- 
vantage over the slow-speed propeller and the high- 
speed jet-reaction turbine. ; 

The ducted-fan turbine engine is similar to a 
turboprop except that the shaft power goes to the 
fan instead of a propeller. The radial fan operates 
in an annulus extending the length of the engine. 
Part of the airflow from the fan supercharges the 
power section. The rest of the air emerges as a 
low-temperature, fairly low-velocity jet. 


The Ducted-Fan Engine 


One ducted fan suitable for light aircraft is al- 
ready in production in France and is licensed for 
production by Continental in this country. This is 
the Aspin—a member of the Turbomeca family of 
small gas turbines. 

These turbines feature a single-stage centrifugal 
compressor, a very short annular combustor, and an 
axial-flow turbine. Centrifugal force atomizes the 
fuel, which is thrown out from the rotating turbine 
shaft, thus eliminating multiple-spray nozzles with 
their high-pressure fuel systems. 

The compactness of the combustor arrangement 
permits close coupling of the compressor and tur- 
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bine, and the main bearings are safely mounted out- 
side of these parts. This reduces vibration and 
bearing-cooling problems. A support connected by 
three links to the stationary low-temperature outer 
combustor housing carries the rear bearing. 

In the Aspin ducted-fan engine, shown in Fig. 1, 
a shaft turbine is the basic power-generating unit. 
A multiblade low-pressure-ratio axial-flow fan ab- 
sorbs the useful power. A portion of the air pumped 
by the fan supercharges the power section. The 
balance of the air is ducted aft as a low-tempera- 
ture, relatively low-velocity jet. The ratio of air 
through this outer duct to the air through the high- 
pressure compressor whee! is about 7 to 1. Adjusta- 
ble vanes control the airflow through the fan and 
the resultant jet thrust. 

The Aspin I ducted fan is rated at 528 lb maximum 
thrust with a fuel consumption of 0.61 lb per lb 
thrust per hr. The Aspin II is rated at 790 lb maxi- 
mum thrust with a specific fuel consumption of 
0.55. Both engines weigh 304 Ib. 


Ducted Fan versus Turbojet and Turboprop 
The ducted-fan engine delivers its available en- 
ergy as a high-mass-flow, low-velocity jet, in con- 
trast to the low-mass, high-velocity flow in the 


straight turbojet. The thrust per pound of fuel in 
the ducted-fan engine is about twice that of the 
turbojet under static conditions and at low air 
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Powerplant for Future Light Aircraft 


Carl F. Bachle and Whitney Collins, 


speeds. In a performance comparison, a Turbomeca 
ducted fan delivered about 580 lb engine thrust with 
a specific fuel consumption of 0.9 ib per lb thrust 
per hr at 200 mph, but the Turbomeca straight tur- 
bojet gave an engine thrust of only 280 lb with a 
specific fuel consumption of 1.35. 

For speeds under 150 to 200 mph, the ducted fan 
will not produce thrust as efficiently as the turbo- 
prop. But in the speed range from 200 to 400 mph, 
the ducted fan offers the compactness of propeller- 
less installation, ease and rapid response of power 
control, and absence of propeller noise. These fac- 
tors favor use of the ducted fan in this range even 
if the propeller engine may have better fuel 
economy. 


Ducted Fan versus Piston Engine 

The Aspin ducted-fan engine, as compared with 
piston engines, has the advantages and deficiencies 
of all the small Turbomeca gas turbines. The ad- 
vantages are: 

1. Extremely high power-to-weight ratio. 

2. Mechanical simplicity and ease of servicing. 

3. Broad fuel tolerance. 

4. Freedom from vibration. 

5. Ease of cold starting. 

6. Absence of engine cooling system. 

The disadvantages are: 

1. High fuel consumption. 

2. High idle-noise level. 

3. Sensitivity to high air temperature. 

4. Complex power control. 

The controlling characteristics are generally the 
high ratio of power per unit weight and the high 
specific fuel consumption. But in the cruise range 
of 300 mph, the ducted fan will use less fuel than a 
piston engine. 

Table 1 compares results of a design analysis of 
a ducted-fan aircraft and a current piston-engine 
plane. 

The ducted fan is almost equivalent in perform- 
ance to the piston engine except that the ducted 
fan has a speed 60% greater. A piston-engine air- 
craft with performance equal to the ducted fan 
would require an engine of 900 maximum hp, a sup- 
porting airframe of much greater weight, and al- 
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FOUR PLACE AIRCRAFT GROSS WEIGHT 
ASSUME 680 MILE CRUISE 


PISTON ENGINE 
AIRCRAFT 


| oo | 
DUCTED FAN 


TURBINE AIRCRAFT 
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Fig. 2—Weight of piston-engine and ducted-fan aircraft versus speed 


Table 1—Comparison of Piston-Engine Aircraft and 
Ducted-Fan Aircraft 


Ducted Fan 
Piston Engine 
with Ducted 
Fan Performance 


Cruise Speed, mph 270 270 
Cruise Range, miles 680 680 
Miles per Gallon 5.8 4.2 
Weight of Aircraft, lb 1625 3400 
Weight of Powerplant, lb 300 1400 
Take-Off Power, hp 450 900 
Weight of Required 
Fuel, lb 
Estimated Aircraft Cost 


700 
$22,000 


970 


$18,000 $50,000 





most 40% more fuel—all adding up to greater cost. 

The power in ducted-fan aircraft is not subject 
to the large nacelle and cooling-drag losses of pro- 
peller aircraft. These losses mount rapidly as speed 
increases, and at 300 mph, 33% of the piston-engine 
power is wasted. 

To compensate for these losses, the power of the 
piston engine must be increased, and the size and 
weight of the engine must also rise. Fig. 2 shows 
that, in one study, the ducted fan gives the same 
performance as the piston engine but in an aircraft 
weighing Jess than half the propeller craft. 


The Ducted-Fan Aircraft 


Fig. 3 illustrates a projected four-place ducted- 
fan aircraft. Features of this plane will probably 
include 

1. Pressurized cabin to permit flight at 20,000 ft. 

2. Wing-root engine-air intake. 

3. Wing-tip fuel tanks. 

4. Flush rivets on large section of wing and fuse- 
lage. 

5. Extra-large flaps. 

6. Jet-fighter streamlining. 

Flight in the ducted-fan aircraft would be free 
from engine noise and vibration. The possibility 
of increased over-the-weather flying will result in 
greater passenger comfort. For cabin pressuriza- 
tion, air at the required pressure can easily be bled 
from the turbine. The cabin is readily accessible 
because of the low cabin door ahead of the wing, 
and the absence of a propeller makes for excellent 
visibility. Fuel carried far from passengers and 
powerplant and the rear mounting of the engine are 
additional safety features. 

(Papers on which this abridgment is based are 


available in full in multilithographed form from 
the SAE Special Publications Department. Price of 
each paper: 25¢ to members; 50¢ to nonmembers.) 


Excerpts from Discussion 


G.C. Prill, CAA: Have you considered the ducted 
fan as a booster for a transport? 


Collins: Yes, it has possibilities, but it’s more ex- 
pensive and has greater frontal area than the turbo- 
jet. 


R. J. Woods, Bell Aircraft Corp.: I would appreciate 
your commenting on the augmented ducted fan. 


Collins: I would like you to comment on that. 


Woods: Well, at Bell we've been intrigued with the 
idea of making the ducted fan discharge into an 
afterburner. It results in a tremendous increase in 
the power available for take-off and climb at rea- 
sonable fuel consumption rates. 


J. J. Green, Canadian Defense Research Board: Why not 
use axial compressors? 


Collins: The centrifugal compressors are more ef- 
ficient in the small sizes and cheaper. Also, centri- 
fugai compressors deteriorate less in performance 
with operation. 


3—Four-place single-engine ducted-fan aircraft 
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In Car Cooling Systems 


It's the Little Things that Count 


Arthur W. Pope, 


ALK about troubles in vehicle cooling systems and 
Baan people think immediately of the radiator. 
But cooling system effectiveness goes back to a lot 
of other things . from major design decisions 
such as body styling and engine type to detailed en- 
gineering of the water pump and thermostat. And 
how the car owner maintains the cooling system 
can spell the difference between trouble-free and 
troublesome operation 

Better-functioning cooling systems will come 
from gains in all these areas. A crystal-ball look at 
the future shows no single cure-all ahead. But some 
changes are sure to come, others still are a long way 
off. Here are just a few: 

® Normal operating temperature will go up 20 to 
30 F to between 180 and 190 F. Boiling or “pop-off” 
temperatures will be limited to about 225 to 230 F. 


eee eee) 


These higher temperatures will come after detona- 
tion comes under control through improved engine 
design and fuels, and valve cooling. Eliminating 
hot-spots will permit high-temperature anti-freezes 
to last longer too. 

® Sealed systems may be more than 10 years away 
Before that comes, we'll have to have: (1) a public 
trained to keeping its hands off the cooling system, 
accepting coolant replacement by authorized people 
with authorized materials; (2) a year-around cool- 
ant which has yet to be developed; (3) engine de- 
sign changes that prevent liquid losses and air in- 
jection at the pump and keep combustion gas out of 
the cooling system; and (4) radiators, particularly 
soldered ones, that won't leak. 

® Aluminum radiators can be built, but problems 
still remain. For example, there’s a shortage of 


Seated behind the table, partly hidden by the audience, are the members of the Round Table on Automotive and Powerplant Cooling Systems who 


took apart the cooling system to show what makes it tick. 


Radiator Co.; Herbert Schuldt, Schwitzer-Cummins Co.; 
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They are (left to right): 
Harrison Radiator Division, GMC; D. H. Green, National Carbon Co.; H. B. Drapeau, The Dole Valve Co 
F. B. Herz, Long Mfg. Div 


Secretary A. W. Pope, Waukesha Motor Co.; Jj. R. Holmes, 
; Panel Leader F. M. Young, Young 


Borg-Warner Corp.; and F. F. Kishline, Nash Kelvinator Corp 
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Fig. 1—These curves show the temperature-flow characteristics of the 
open and pressurized cooling system with and without thermostats 
The curves represent the following configurations: A—12-psi pressurized 
system; B—I2-psi cap system; C—open system (water D—open 
system (50% alcohol); E—160 F “solid expansion” type thermostat 
F—160 F solid expansion or vapor pressure type thermostat; G—160 F 
solid expansion or vapor pressure type thermostat; H—160 F vapor 
pressure type thermostat; and |—leaking cap 


lithium flux needed for the present brazing method, 
and the stuff is quite expensive. It'll take at least 
another five years of service experience before the 
life of an aluminum radiator on a passenger car 
can be forecast. 


Grilles Bring Groans 


Engineers may parry on the pros and cons of 
aluminum radiators, but they all are positive that 
body styling stymies cooling efficiency. Says one 
engineer: 

“The prolific embellishments of front end grilles 
employing complicated combinations of massive 
bars woven across the air openings in various futur- 
istic patterns, apparently with no object in mind 
other than to adorn the front end with massive, 
shapeless, glittering objects, has become the styling 
vogue and the most important part of the auto- 
mobile. The cooling function is left to be accom- 
plished through some miracle by the experimental 
engineering divisions.” 

Often shape and position of grille bars affect the 
cooling result, even though total projected area of 
openings is the same. In one case, no other change 
than one of making horizontal grille bars vertical 
brought an 8 F drop in cooling. 

Placing large obstructions in front of air intake 
areas also plays hob with the cooling system. Add 
to what the stylist tacks on additional accessories 
such as bumper bars, fog lights, and license plate 
frames and cooling quickly goes to pot. 

We're not arguing for unattractive appearance, 
say vehicle engineers. They just want stylists to 
ply their skill toward a functional arrangement 
not to go ahead on their own, without proper guid- 
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ance, but to preserve the necessary provisions for 
cooling air admission 

Cooling system engineers, and particularly those 
who design radiators, wail an ever sadder lament. 
They claim they’re caught in a squeeze. The styling 
department establishes car size and proportions. 
Chassis engineers position the engine. Somewhere 
in between the front bumper and the engine comes 
the fan and radiator, conforming to the available 
remaining space. 

Then the cooling system man goes through a lot 
of design and experimental steps, all of which boil 
down to selecting the thinnest core to do the job. 
That’s because the thinnest core usually costs the 
least 

Designers of other cooling system components 
such as fans and water pumps—feel they too are 
caught in the middle. 


What Is Fan Noise? 

For example, they say the industry today is ac- 
centing noise reduction. Fans have come in for 
more than their share of criticism, it’s argued. This 
finger pointing at the fan is not fully justified. The 
fan is doing a job that the design dictates. It re- 
flects design sins committed in other cooling system 
components. Inadequate water flow, poorly de- 
signed air passages, and confining space limitations 
will show up as fan noise. 

Fan noise is largely a function of horsepower. 
Anything in the cooling system—involving either 
water or air—that increases the load on the fan, 
also will increase its noise. 

The dominant frequency of a fan is a function 
of its speed times the number of blades, divided by 
the number of groups of blades. So by varying the 
number and spacing of blades and speed, the sound 
can be changed within broad limits. Three-bladed 
fans are good on this score since their sound ap- 
proaches the soft, swishing sound of the flow of air 

With today’s emphasis on V-8 engines, low 
mounted fans, and large generators, the discharge 
side of the fan is badly located. True axial flow no 
longer is possible. To help this situation, the tips 
of some fans are being curved backward. That gives 
a cone-shaped discharge and allows the air to slide 
around the side of the engine. 


Pump Load Upped 
Water pumps are said to be another very much 


abused item in the cooling system. Engine horse- 
powers are increasing and transmission oil coolers 
have been added to the system; yet little work has 
been done to increase water flow capacity. So water 
temperature rises of 15 to 18 F are common. Ex- 
perience has shown that anything over 10 F will 
need more air 

Engineers who design water pumps say these units 
should have adequate capacity and the entire intake 
system should have uniform speeds not over 10 to 15 
fps. The volute velocities should be about 70% of 
that. Staying within these limitations will keep the 
pump free from cavitational characteristics. The 
impeller design should have a good pressure-flow 
curve so that slight changes in system restriction 
will not bring large changes in flow. 

Thermostat engineers feel the design of their 
small unit ties in directly to all other parts of the 
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cooling system, even with the fuel and lubrication 
systems. They say that the proper type thermostat 
can team up with the influence of vapor pressure to 
build up peak cooling efficiency at 180 F operating 
temperature. This peak circulation can be used to 
solve detonation problems. 

How the thermostat can affect temperature-flow 
characteristics of the open and pressurized cooling 
systems is shown in Fig. 1. 


In the Customers’ Hands 


Once the motor vehicle gets out to the motoring 
public, things start happening to the cooling sys- 
tem. True, the vehicle owner pays a price because 
of mass production economics. But despite the 
price industry pays to furnish plus safety factors 
owners still will neglect and abuse their vehicles to 
bring so-called normal malfunction. 

Troubles can start with the water that’s added 
to the cooling system. Water with as little as 200 
parts per million of chlorides and sulphates will 
likely stimulate corrosion of cooling system metals. 
Hard water containing more than 500 parts per mil- 
lion of calcium or magnesium will bring noticeable 
mineral scale formation. That's particularly so in 
high-mileage operation where large quantities of 
make-up water are needed because of cooling sys- 
tem leakage or overflow 

A suitable corrosion inhibitor always should be 
added to the water. Even mineral-free water will 
corrode and form rust 

Corrosion protection should be maintained as near 
full strength as possible the year around. Fortu- 
nately, that notion is gaining pretty wide accept- 
ance. The ideal practice is to install a completely 
fresh filling of inhibited antifreeze in the fall, to 
drain and discard the solution in the spring, and to 


Steering Assist . . . 


_.. needed for smaller cars too. 


add a dose of summer rust inhibitor to a fresh 
filling of water for warm weather driving 

Rusty coolant or rust deposits in the radiator 
signal the need for preventive cleaning. That's just 
a matter of adding an alkali or acid cleaner to the 
cooling system, flushing it through with the engine 
running at operating temperature, and then follow- 
ing up with a neutralizer solution 

Car owners can’t go too far wrong in selection of 
antifreeze. Salt and oil type antifreezes have been 
excluded from car factory recommendations for 
many years Suitability of antifreeze base ma- 
terials has been officially settled by technical, gov- 
ernmental, and business organizations, as well as by 
Federal Trade Commission action and the antifreeze 
laws of 15 states. 

Long use has shown properly inhibited ethylene 
glycol, methanol, and ethanol to be suitable. Gly- 
col antifreezes are classified as high boiling point 
type and alcchol antifreezes as low boiling point 
type. Vehicle operating conditions, climate, and 
altitude are some of the factors going into anti- 
freeze selection. 

The high boiling type glycol type is said to be 
especially suited for new postwar engines. This 
type seems to be particularly well fitted to higher 
heat loads, coolant temperatures, and pressurizing 

Right now the industry seems to be concerned 
with cylinder head joint leakage. It brings crank- 
case oil contamination, coolant shortage, and loss of 
antifreeze protection. One school of thought has it 
that a new approach to cooling system design and 
construction is indicated if anything resembling 
permanent leak-tightness is to be achieved. Part 
and parcel of this problem is a much-needed effort 
to raise the standard of cooling system maintenance. 
That'll take education of both serviceman and car 
owner 


They as well as large cars can stand to gain from the 


added driving comfort and safety offered by power steering. 


IDER acceptance of power steering for large 
W enicies is a certainty. We can look for a new 
concept of steering in the passenger car field. 
Steering will be easier and safer in every way. As 
with ratios in 1926, so today engineers are having a 
hard time trying to determine which is best as well 
as what to do about reversibility and feel. The 
public will furnish the answers. 

By eliminating the effects of larger and softer 
tires and heavy front ends, power steering makes it 
possible to re-evaluate all the factors involved in 
the design of front suspensions and in the geometry 
of steering linkages. It seems reasonable, there- 
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fore, to expect not only steering ease and greater 
safety, but improvement in stability and cornering 
characteristics at all driving speeds and under all 
road surface conditions. 

Those closely identified with power steering see its 
probable adoption in the small sized quantity pro- 
duction passenger car. (Paper, “History, Develop- 
ment and Application of Power Steering,” was pre- 
sented at SAE New England Section, Cambridge, 
Mass., April 1, 1952. It is available in full in multi- 
lithographed form from SAE Special Publications 
Department. Price: 25¢ to members; 50¢ to non- 
members) 





Why We Need Custom — 


HAT would a modern high-compression engine 

like in the way of a transmission? Before trying 
to answer this interesting question from an engine 
designer’s viewpoint, one very important ground 
rule must be laid down. The authors will show what 
the engine wants the transmission to do, but will 
take no responsibility for designing a transmission 
to do it. 

Much time and effort has been spent on transmis- 
sions, and today’s excellent automatic transmissions 
are the result. But, up to the present time, these 
transmissions have generally been developed with 
the object of making driving easier and more com- 
fortable. However, substantial gains in fuel econ- 

i‘) omy could be realized if transmissions more effec- 
v atively utilized the potentials of modern high-com- 
pression engines 

How great is the incentive to fit transmissions to 
engines better and vice-versa? This can be shown 
by analyzing ideal engine-transmission relation- 
Ships. 


Ideal Engine-Transmission Relationships 

To begin the analysis, let’s look at a typical curve 
(see Fig. 1) which shows the relationship between 
brake specific fuel and brake horsepower for an ex- 
perimental engine run at constant speed of 2000 
rpm. (This 253 cu in. engine was built to operate 
at 7.7 compression ratio on regular gasoline.) 

The curve shows how specific fuel consumption 
varies in the cross section between road load and 
performance power. It is obtained by leaning the 
A F mixture from point A, the mixture ratio at 








! 
i 
bow 


10 20 30 40 50 60 70 80 90 
BRAKE HORSEPOWER 


Fig. 1—This curve shows how specific fuel consumption of a 7.7 com 
pression ratio engine varies from road load to performance power 
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which the engine develops maximum power, to B, 
where it develops best economy. The throttle is 
closed from wide open at B to the throttle opening 
required to develop road load horsepower at C. The 
specific fuel consumption at point B is only a frac- 
tion of that at point C. 

Fig. 2 shows the relationship between specific 
fuel consumption and brake horsepower for the 
Same engine under a wide variety of operating 
conditions. One might look at Fig. 2 as a character 
sketch of the engine, because it discloses a great 
deal about how the engine will respond to almost 
any operating conditions 

When enough individual cross section curves are 
included, the whole group can be enclosed by an 
enveloping curve. It is apparent, therefore, that if 
the ideal transmission is to deliver best economy, it 
should permit the engine to operate on this curve 
at all times. In other words, the transmission con- 
trols should always adjust the engine setting to 
operate at the point of minimum specific fuel con- 
sumption. 

To illustrate the method of arriving at the en- 
gine-transmission relationship for best economy, 
the following typical conditions will be discussed 


Minimum engine speed. 
Typical point of minimum specific fuel con- 
sumption 

3. Typical performance calculation 
Engine limited to speed of maximum horse- 
power 

First, the power required to drive the car at vari- 


400 TO 4000 RPM | 
RESEARCH ENGINE | 
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Fig. 2—An ideal transmission would permit an engine to operate at 
all times on the curve of minimum specific fuel consumption 
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Tailored Transmissions 


D. F. Caris and R.A. Richardson 


ous speeds is computed. For this the following for- 
mula is used: 
(KW -K,AV*)V 
Hp ——— 
375 
where K 0.012 
K 0.00125 
WwW test weight 
weight) 
A projected frontal area, sq ft 
V car velocity, mph 


(car weight+600 lb test 


In this analysis a stock car having W = 4000 lb is 
used 
Fig. 3 shows such a road load power requirement 
curve for a standard stock car. Note, for example, 
that 3.2 bhp is required to drive the vehicle at 20 
mph on a level road. Referring again to Fig. 2 it 
can be seen that 3.2 bhp is developed at point A on 
the curve of best economy. At this point the engine 
uses fuel at the rate of 0.70 lb bhp hr, from which 
the mpg can be computed from the relation: 
Mpg F.P 
where N miles per hour 
Cc lb gal of gasoline 
F specific fuel consumption, lb bhp/hr 
P horsepower 
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Fig. 3—This curve shows the engine-transmission relationship for best 
economy for a 4000 Ib stock car 
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Arbitrarily, the minimum speed of the engines 
used in these studies was limited to 400 rpm, which 
accounts for the relatively high fuel consumption at 
point A. In choosing 400 rpm as the minimum 
speed, the authors are fully aware that it may be 
on the low side for present engines. However, re- 
member that the object of this analysis was to es- 
tablish the ideal engine-transmission relationship 
for best economy. 

The second typical condition illustrates the point 
of minimum specific fuel consumption. From the 
road load power curve, note that at 60 mph it re 
quires 26 bhp to drive the car on a level road. Fig 
2 shows that at 26 bhp, point C on the curve of best 
economy, the engine uses fuel at the rate of 0.445 
lb bhp hr, as compared to 0.70 lb bhp /hr at 20 mph 
where the 400 rpm minimum speed limitation made 
it necessary to close the throttle to meet road load 
horsepower requirements. 

The third condition which must be considered is 
required performance, represented by acceleration 
and hill climb in the car. Under the operating con- 
ditions selected, 30.2 bhp would be required, in ad- 
dition to the 3.2 for road load, to drive the 4000 Ib 
stock car at 20 mph. (See Fig. 4.) To develop this 
33.4 bhp and still keep on the best economy curve, 
the transmission would obviously have to permit 
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Fig. 4—Horsepower required at the rear wheels of the stock car for 
selected acceleration and hill climbing performance conditions 
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Fig. 5—Constant speed, level road fuel economy for 7.7 compression 
ratio research engine when equipped with an ideal transmission 
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Fig. 6—Comparison of constant speed, level road fuel economy of re- 

search engine with ideal and standard (fixed N/V ratio) transmission 

An ideal transmission would make possible gains in fuel economy of 
70 to 48% over the speed range from 30 to 70 mph 


10 20 30 40 50 60 70 
BRAKE HORSEPOWER 


Fig. 7—At 40 mph on a level road, it would be possible with an ideal 
transmission to almost double the tuel economy obtained with a standard 
(fixed N/V ratio) transmission 
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the engine to increase its speed to 1100 rpm (point 
B). 


Pick Best Engine Speed 


Thus, it can be seen that with an ideal engine- 
transmission relationship, the transmission should 
act as a moderator to keep the engine always oper- 
ating at best efficiency when developing the re- 
quired power. Once the desired performance speed 
is determined, the relation between engine rpm and 
vehicle speed (N V) can be established. The trans- 
mission controls would pick the engine speed to 
develop the required horsepower at a point of mini- 
mum fuel consumption. 

Fig. 5 shows the level road, constant-speed fuel 
economy over the speed range from 20 to 70 mph 
resulting from the above ideal engine-transmission 
relationship, assuming no losses between the engine 
and road. Also shown is the road load ratio of en- 
gine rpm to car speed (N V) and the NV to give 
the stock car performance over the speed range. 
But fuel economy figures such as these are difficult 
to evaluate unless they can be compared with a 
familiar yardstick. 

Fig. 6 compares level road, constant-speed fuel 
economy with two types of transmissions, the ideal 
and the fixed N V ratio or standard transmission 
The curves were computed without considering loss 
in efficiency between engine and road in either case. 
(It was felt that, from the engine man’s standpoint, 
it was fair to ignore transmission losses in this 
study since they vary with the mechanism used to 
obtain the results.) 

The figure shows that use of the ideal transmis- 
sion would make possible gains in constant-speed 
fuel economy of 70 to 48% over the speed range 
from 30 to 70 mph. This analysis presents what is 
inherently possible from the engine standpoint. 
How much of this would be obtained would depend 
upon the transmission design; but even allowing 
for large losses, a large potential gain would remain. 

However, automobiles are not driven on level 
roads at constant speeds very much of the time. 
Fig. 7 is presented to show how operating conditions 
would affect the gains in economy realized from use 
of an ideal transmission. The two curves shown in 
the lower half of Fig. 7 illustrate the relation be- 
tween specific fuel consumption and brake horse- 
power for the experimental engine in a stock car 
run at 40 mph. 

The ideal transmission would permit the engine 
to follow the best economy curve, whereas the stand- 
ard transmission—with fixed NV ratio of 45—would 
force the engine to follow the other curve. The 
stock car requires 10.5 bhp to propel it at 40 mph 
on a level road. On the best economy curve at point 
A, 10.5 bhp can be developed at 400 rpm with fuel 
consumption of 0.518 lb, bhp hr, while it requires 
1.02 lb bhp hr to develop the same 10.5 bhp at 1800 
rpm (point B) on the fixed N V curve. Now, point 
B is equal to 22.4 mpg and point A corresponds to 
44 mpg as plotted on the upper set of curves. It is 
apparent ‘that under these conditions it would be 
possible to almost double the miles per gallon if an 
ideal transmission were possible. 

The curves of Fig. 7 also show that, as the throttle 
is opened with the standard transmission, fuel con- 
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sumption is rapidly reduced until at C, with the 
throttle open, it exactly equals the fuel consumption 
with the ideal transmission. At E, corresponding to 
70.5 bhp required for full performance at 40 mph, 
the standard transmission has required the engine 
to cut in the richer A F power mixture, while the 
ideal transmission has permitted it to increase the 
speed to 2000 rpm and develop the 70.5 bhp without 
enrichening (point D). 

This ability of the ideal transmission to let the 
engine operate in the lower speed range without 
enrichening would result in 10 to 15% improve- 
ment in economy over present transmissions when- 
ever engines were operated at full throttle. At 
higher car speeds it would, of course, be necessary 
to enrichen the A F mixture to obtain performance 
and top speed. 

The ideal transmission would obviously limit the 
top speed of an engine to the point at which it de- 
velops maximum power. In some cases this would 
result in lower specific fuel consumption and 
Slightly higher top speed. 


Boost Economy Six Ways 


Analysis of Fig. 7 discloses several important facts 
about the gains in economy possible with an ideal 
transmission. 


1. Greatest improvement in economy would occur 
at road load, about 98% in this case. 


Improvement in economy would rapidly de- 
crease at greater loads. 


Since drivers continually operate between road 
and performance power, overall gain in tank 
mileage would obviously be much less than the 
98% obtained under constant speed, level road 
conditions. 


The effect of country and city types of driving 
on economy would be greater with the ideal 
transmission. However, use of the ideal trans- 
mission would always result in improved econ- 
omy under all conditions. 


With the ideal transmission, road load econ- 
omy would be independent of performance, 
while with the standard transmission the 
greater the performance, in general, the lower 
the road load economy. 


The higher the performance factor, the greater 
would be the economy gains resulting from the 
ideal engine-transmission relationship. 

In the foregoing discussion, an experimental re- 
search engine was used to illustrate gains to be had 
with an ideal transmission. It might be interesting 
to apply the same engine-transmission relationship 
to a standard production car and engine. 

The curves in Fig. 8, represented by solid lines, 
show level road, constant-speed economy of the 
standard car compared to the same car with an 
ideal transmission. Both curves were computed by 
assuming no losses between the engine and the road. 
It is apparent that improvements of 70 to 30% are 
possible in road load economy over the speed range 
from 30 to 70 mph with the ideal engine-transmis- 
sion power package. 
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Fig. 8—Comparison of constant speed, level road fuel economy of 

standard production car and engine-transmission with that of same 

car and engine equipped with ideal transmission, assuming no loss and 
20% loss between engine and road 


In computing the dotted curves shown in Fig. 8, 
a 20% loss in efficiency between engine and road 
was arbitrarily assumed. Actual values of mpg have 
been reduced in both cases; but even under these 
conditions, a 60 to 18% improvement in economy 
would result. 

The foregoing analysis clearly shows that very 
substantial improvements in economy can be ac- 
complished with an ideal engine-transmission rela- 
tionship. While it is difficult to assign firm values 
to the possible gains without benefit of actual tests, 
it is believed justifiable to predict a future overall 
saving of 25 to 35% in the nation’s fuel bill by trans- 
mission developments. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department Price: 25¢ to 
members, 50¢ to nonmembers.) 


Based on Discussion 


The challenge to design an ideal transmission to 
overcome the deficiencies of internal combustion 
engines was not denied by the transmission men 
who commented on this paper. However, several 
thought that the objectives might be more easily 
reached through engine improvements. 

As one expert noted, reduction of engine friction 
would eliminate high power losses. This, in turn, 
would be reflected in greatly improved fuel economy. 

What's more, the aerodynamic aspect of car de- 
sign shouldn’t be overlooked, chimed in another dis- 
cussor. Streamlined designs that reduce wind re- 
sistance can contribute appreciably to better 
economy. 

To another engineer, the ideal engine might be a 
variable displacement engine, then the ideal trans- 
mission could simply be an extension of the crank- 
shaft to the differential. 

In a more serious vein though, the thought was 
that the ideal transmission will develop through 
evolution as a result of the continuing effort of 
industry 
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Memorial Lecture 


AM especially honored by the privilege of deliver- 
| ing this sixth David Beecroft Memorial Lecture 
and to be added to the group of distinguished men 
to whom this award has been previously given. It 
is with a feeling of humility that I accept this op- 
portunity. The achievements which led to the 
granting of this award are the results of hard and 
devoted work done by the men and women who con- 
stitute the staff of the Traffic Institute of North- 
western University and the Traffic Division of the 
International Association of Chiefs of Police. 


The Law and Organized Society 


In approaching the problems of traffic law en- 
forcement, I should like first to talk about law in 
general, and its meaning to us who live in an organ- 
ized society. The law is one of the characterizing 
symptoms of our civilization, and the quality of the 
law tends to reflect the quality of that civilization 
which produced it. At its best, it tends to make it 
possible for civilized people to live together in peace 
and happiness. In this connection one of the major 
purposes of the law is the restraint of those persons 
and the prevention of those acts which tend to ob- 
struct and limit the peace and happiness of society. 

This philosophy prevails in all organized relation- 
ships—not only among men, but among nations. 
We recognize this in the need for international law 
and order, beginning, in our day, with the estab- 
lishment of the international court at the Hague, 
the establishment of the League of Nations, and the 
necessity, urged by many, for the development of a 
world police force under the United Nations. All 
these actions are directed at the same objective—a 
society of men and nations under law 

Since the ends of law are the promotion of justice 
and the protection of welfare, it must serve no mas- 
ters save those who have designed it for these pur- 
poses. 

The law becomes a mockery when it is reduced to 
the service of special privilege. This is precisely 
what has happened with respect to large areas of 
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Traffic Law 


law enforcement. Traffic law enforcement is one of 
these areas. The citizen, charged with a minor of- 
fense, exhausting every means to have his case dis- 
posed of other than by a trial on the facts and the 
law, is common to every city and state. Unfortu- 
nately, many of our officials, both executive and ju- 
dicial, yield to such pressures. In some cases, the 
extension of such privileges is encouraged as a de- 
vice for currying public favor and a means of dis- 
pensing political patronage. Such activity is de- 
structive of enforcement and corrosive of the law, 
weakening the foundations of our society and its 
government. 

All of the freedoms and privileges that are ours 
to enjoy, and all of our economic and social oppor- 
tunities, depend upon law and its enforcement. Ob- 
viously, law is ineffectual without enforcement 
courageous, just, impartial enforcement which car- 
ries out the true intents and purposes of the law of 
which it is the outward sign. 

We can have law enforcement of such quality only 
when the public is informed of its importance to 
the well-being of the whole community, and when 
this results in honest support for the law and for the 
efforts of the police, courts, and other constituted 
authorities in its enforcement 

Almost certainly, a public so informed will put 
better men into public office to do the job. And, 
taking into account the corrupting power of special 
privilege, it takes good men indeed to serve the pub- 
lic without fear or favor. This is one of the para- 
doxes of our free democratic society 

But even with honest men in office, the public is 
frequently fickle, indicating need for a better under- 
standing of law and its enforcement in relation to 
the welfare of all. We need a better public under- 
standing of elementary civics, and at the same time 
we need to train better, more able, more ethical gov- 
ernment administrators at every level and in every 
branch of our government. 


Traffic Law and its Enforcement 
But now, let us look at traffic law enforcement in 
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Enforcement 


the light of these considerations. Its purpose, like 
that of general law enforcement, is to offset selfish 
motivation and to condition community habits 
through conditioning of the habits of individuals. 
It is a basic requirement in the orderly economic and 
social development of street and highway transpor- 
tation. Traffic law, like any body of law, is sterile 
unless it is inherently sound, and supported by effec- 
tive enforcement machinery. 

Since it affects human conduct directly, traffic 
law enforcement, whenever adequate to the problem 
in both quality and quantity, produces substantial 
and sometimes brilliant results. Where such pro- 
ductive enforcement is continued over a period of 
years, community habits are improved to the extent 
that less enforcement is necessary to maintain the 
more orderly and safer conditions thus produced. 

There are many outstanding examples of the 
effect of traffic law enforcement, intelligently con- 
ceived as part of a well-balanced over-all traffic su- 
pervision program. Among these are Detroit, Los 
Angeles, and Seattle. In 1937, Detroit undertook the 
planning and activation of a sound traffic super- 
vision program. In that year, Detroit experienced 
335 fatal motor vehicle accidents. In the following 
year, fatal accidents in Detroit totalled 196—a re- 
duction of 41% from the previous year. In 1941, 
Los Angeles put into operation the same kind of a 
program. In that year, there were 518 fatal acci- 
dents in Los Angeles. In the following year there 
were 320, representing a drop of 38%. In 1945, 
Seattle experienced 109 fatal accidents. In the fol- 
lowing year, following the installation of an intelli- 
gently conceived program, Seattle recorded only 80 
fatal accidents—a drop of 26% from the preceding 
year. The fact that when enforcement increases 
accidents go down is clearly demonstrated in these 
three examples, which are typical of many that 
could be cited. 

The value of enforcement is materially increased 
when police enforcement action includes the intel- 
ligent and wide use of admonitions, written warn- 
ings, and the giving of instruction to pedestrians 
and drivers, in addition to citation and arrest activ- 
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ity. Itis increased when the courts not only penalize 
but exercise their authority to cause the reexamina- 
tions of drivers who are apparently deficient in 
necessary driving skills, when they recommend 
training in schools operated under the supervision 
of the court for those who are not adequately in- 
formed of their responsibilities under the law. It 
is increased when the irresponsible, immature driver 
is placed under the supervision of probation officers. 
It is increased when the driver-licensing authority 
supplies the court with information on the past vio- 
lation and accident records of defendants and is, in 
turn, supplied full information by all enforcement 
and judicial agencies, on the basis of which prompt 
drivers’ license suspension or revocation action can 
be taken. 

Such combined action, based on sound laws and 
ordinances, is no vacuous hope—no dreamer’s ideal. 
It is a substantial fact in many jurisdictions. Were 
this not so we would be killing and injuring many 
thousands more people each year 

We must recognize, and should be grateful for, the 
excellent traffic law enforcement work being car- 
ried on in many of our cities and states by police, 
courts, and driver-licensing officials. Without their 
intelligent, courageous action, their arduous effort 
over long periods of years, in the face of many dis- 
heartening difficulties, often including lack of pub- 
lic understanding and appreciation of their work, 
we would not today enjoy the lowest motor vehicle 
death rate in our history. Enforcement has been in 
the vanguard of the attack that has produced a re- 
duction of over 50% in the fatality rate in the past 
15 years. 

But traffic law enforcement is not self-sufficient. 
It depends, to a considerable degree, upon education 
and engineering. Education and engineering have 
an important effect upon the quantity and quality 
of traffic law enforcement which may be required to 
secure street and highway safety. 

Traffic engineering makes compliance on the part 
of the driver and pedestrian easier, and broadens 
the latitude of action for the driver and pedestrian 
without increased hazard. Less enforcement is re- 
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quired, therefore, and at the same time, such en- 
forcement as is required is made easier to administer. 
Education, here perhaps better described as public 
information, broadens the exemplary influence of 
enforcement, as it can broadcast information on the 


penalizations of violators through the media of pub- 


lic information. Further, and of great importance, 
it can develop the necessary public acceptance of 
and support for traffic law enforcement 

Thus, it is clear that enforcement leans exten- 
sively upon engineering and education. 

The efficiency of education and engineering, like 
that of enforcement, depends to a great extent 
upon the quality of accident facts developed through 
police investigation, and thus upon enforcement 
activity. The effectiveness of driver licensing is 
largely dependent upon enforcement, for without it 
unlicensed drivers, under suspension or revocation, 
or having failed ever to receive a license, continue to 
operate. 

It becomes apparent that operational coordina- 
tion between enforcement, education, and engineer- 
ing is vital to a successful traffic program, even as 
coordination of policy and objectives must be main- 
tained among the several activities bearing upon 
traffic law enforcement—laws, enforcement, adju- 
dication, and licensing. It seems equally apparent 
that, to attain ultimate success, the street and high- 
way traffic program must be developed as an integral 
part of the street and highway transportation pro- 
gram; that street and highway transportation in all 
of its phases—including public transit—must be 
related through city planning, land use studies, and 
traffic and transportation surveys, to the realities of 
the economics of the overall street and highway 
transportation requirements of an entire city or 
state. Traffic law enforcement is an essential ele- 
ment in this process. Let us examine it, returning 
later to the questions of the coordination of its sev- 
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eral elements, the coordination of traffic law en- 
forcement with education and engineering, and the 
correlation with and of street and highway trans- 
portation. 

Despite the great progress made by traffic law 
enforcement, particularly in the past 15 years, much 
needs doing. 

Broad revision of laws, particularly of the proce- 
dural sections, is needed. Attention must be given 
to the reclassification of offenses, if we are not to 
face the alternatives of denial of justice to many or 
a fantastic expansion in the number of our trial 
courts. Therefore, from the law of arrest to our 
basic charters, we must reexamine the law, not only 
to assure adequate enforcement, but also to make it 
possible for our governmental machinery generally 
to adapt itself to this great new problem of traffic 
law enforcement 

Police organization, management, training, policy, 
tactics, and techniques—even recruitment—need to 
adjust to growing requirements more speedily and 
with greater purposefulness. A new philosophy of 
traffic supervision and expedition, recognizing a re- 
sponsibility for law enforcement that achieves the 
ends of greater public safety and healthier economic 
and social development, must replace the old tradi- 
tion of law enforcement for its own sake. 

The courts must abandon the outdated, inade- 
quate forms and procedures that deny thousands of 
alleged traffic violators their “day in court.” Lay 
justices,.an answer to the settlement of minor dis- 
putes in remote communities during the past cen- 
tury, do not bring to their courts the legal training, 
broad education, or technical knowledge that a 
motorized America, seeking orderliness and safety 
of movement combined with justice for the indi- 
vidual, demands and deserves. 

Driver licensing must assume fully its important 
role of supervision of the privilege to drive—assur- 
ing that only the competent are licensed, and that 
the indifferent, careless, or reckless are curbed or 
denied the privilege. Thus the competence and re- 
sponsibility of individual drivers will constantly be 
improved, with a resultant improvement in the mass 
driving habits of our 60 million drivers. Legislative 
changes, personnel training, reorganization, and, 
importantly, adequate financing, must be estab- 
lished before this activity can fulfill its great poten- 
tial for improved driving. 

To illustrate the need for important basic changes 
within the structures of these major activities re- 
lated to enforcement, I have selected an example 
from the police—accident investigation. 

Accident investigation has two principal objec- 
tives. The first is to ascertain the full facts of an 
accident. The second is to determine whether a 
violation was committed, and, if this be so, to secure 
adequate evidence to support a prosecution of the 
violator. The validity of these objectives is above 
question. Dependable facts about accidents are 
necessary before economical and really productive 
work can be done to prevent them. 

Notwithstanding this, in most jurisdictions there 
is little or no accident investigation activity, or its 
quality is so low that it does not deserve to be so 
called. Consequently, because of lack of adequate, 
dependable information about accidents, the entire 
traffic program fails to achieve the efficiency it 
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otherwise would. Serious violators who cause acci- 
dents are enabled to defy justice, while lesser vio- 
lators, not involved in accidents, must stand charged 
before a court because of a simple circumstance of 
having violated a law in the presence of a police offi- 
cer. This is both wasteful and inequitable. 

So-called “accident investigation” is, almost 
everywhere, still only accident reporting. Our po- 
lice need to be adequately trained and equipped, 
and then so organized, deployed, and supervised 
that this important function will be performed well 
Accident investigation is just one illustration of the 
need for important basic changes in all of the com- 
ponents of traffic law enforcement, some of which 
have just been generally described. 

There is urgent need for such change. Its ur- 
gency is evident in the 1952 figures of growth of 
the problem in its many phases: 


1. Fifty-two million motor vehicles—from 29 mil- 
lion in 1945—representing one for each three 
people in the United States 
Sixty million drivers 
Half a trillion vehicle miles 
A total of deaths which may reach or even sur- 
pass the previous all-time high of 39,969 in 
1941 


1,250,000 persons injured 


Direct economic loss of three and a half bil- 
lion dollars 
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And the trend is up in each of these figures. The 
entire enforcement program must be improved 
greatly, and quickly, if we hope even to keep the 
problem in sight. If it is to be improved, laws, 
police, courts, and licensing must be improved. Let 
us now examine some of the major needs of each of 
these. 


The Components of the Enforcement Program 


Laws 


The substantive laws in the traffic field are in- 
cluded in the Uniform Vehicle Code and the Model 
Traffic Ordinance, developed by the National Com- 
mittee on Uniform Traffic Laws and Ordinances. 
Experience has shown these laws to be essentially 
sound and workable. Adoption of the Uniform Ve- 
hicle Code has been quite general. We have, in fact, 
a substantial degree of uniformity, particularly in 
rules of the road (Act V of the Code), throughout 
the United States. The Model Traffic Ordinance 
has been widely adopted by municipalities. 

Among the states, rules of the road differ mainly 
in legal speed limits. These differences are natural, 
reflecting largely the varying terrain and road char- 
acteristics of the several states. The general prac- 
tice of posting speeds largely obviates this differ- 
ence so far as driver compliance and enforcement 
are concerned 

Much sharper differences between the several 
States in sizes, weights, loads, and the related vehicle 
licensing laws place a real burden upon enforcement 
and have deep economic implications beyond the 
scope of this lecture. Suffice it to say that a closer 
approach to uniformity in this important area is 
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essential to the sound development of highway 
transportation. 

‘failure of most of our states to meet the driver- 
licensing standards of Act II of the Uniform Ve- 
hicle Code is a real impediment to safety. The 
issue is not of lack of uniformity, but rather enact- 
ment of sub-standard legislation, which, in fact, 
amounts to no driver licensing of the quality in- 
tended by the National Committee on Uniform 
Traffic Laws and Ordinances.' This places an un- 
reasonable burden of enforcement upon the police 
and courts. 

Much good, of course, has been accomplished 
through the development and adoption of the Uni- 
form Vehicle Code. However, the tendency to insist 
upon verbatim adoption of the code, unaltered, of- 
ten leads to difficulties, particularly in connection 
with administrative sections—those governing po- 
lice tactics in Act V, for example. Without adapta- 
tion to local needs, this sometimes results in un- 
sound enforcement, defeating the basic objective. 
I cite from a recent report to the Arizona Highway 
Commission: 


“The foregoing sections of the Arizona Motor 
Vehicle Law prohibit any police officer who has 
apprehended a motorist in the. violation of any 
rule of the road, including those concerning 
weight or size of the load and vehicle or its equip- 
ment, from taking the violator into physical cus- 
tody and before a magistrate for the purpose of 
fixing bail to guarantee the motorist’s subsequent 
appearance for trial, or for the purpose of holding 
him for trial, except when one of the following 
offenses has been committed: 


1. Negligent homicide; 


2. Driving while under the influence of liquor 
or drugs; 


3. Failure to stop at the scene of an accident 


unless the violator 
1. Demands an immediate trial; or 


The exceptions to this are 


2. Refuses to sign a promise to appear. 


For all other violations and in all other in- 
stances, it is mandatory upon the officer to issue a 
traffic citation to the offender containing a notice 
to appear in court upon a date not less than five 
days after the date of the offense—unless the of- 
fender demands an earlier date—and to release 
him on the road immediately, free to go his way.” 


“Information received indicates that the num- 
ber of non-residents failing to appear in response 
to traffic citations is steadily increasing—in spite 
of the fact that they have given their written 


1 South Dakota has no driver's license legislation. 


promises to appear. As more motorists become 
familiar with this new law and as more police 
officers adhere to its provisions, the number of vio- 
lators who fail to appear will increase. Too many 
violators, when there is no bail at stake to compel 
court appearance, will deliberately ignore any 
written promises to appear, particularly when ser- 
vice of subsequent warrants is impracticable or 
impossible. This situation has been demonstrated 
in California which has a law substantially the 
same as Arizona in this respect. The headquar- 
ters of the California Highway Patrol has on hand 
over 100,000 unserved warrants for traffic offenses. 
None of these warrants are more than five years 
old. Unserved warrants older than that have been 
cancelled by executive order.” 


We must look forward to numerous improvements 
in organization and administrative techniques 
necessary to bring our police, courts, driver licensing, 
and other public agencies abreast of the traffic prob- 
lem. In so doing, we find need for rearrangement of 
the model legislation contained in the Uniform Ve- 
hicle Code. Such adjustment should be continuous 
and planned, so far as we can make it so, rather 
than sporadic tinkering to meet the demands of one 
group or another 

To this end it seems to me to be highly desirable, 
especially from the viewpoint of enforcement, that 
we soon reconsider the groupings of the ideas which 
have gradually been arranged into five acts. Such 
a regrouping—with the parts more nearly coincid- 
ing with the several administrative fields—would 
make it possible more easily to plan the development 
of our guiding legislation. As an example of the 
problem in the present code, I cite the lumping to- 
gether of two quite unlike subjects in the fifth act. 
Here are treated together the rules of the road tell- 
ing drivers how to behave on the highways, and the 
requirements for vehicles with respect to condition, 
size, and equipment. Although the people inter- 
ested in one rarely are much interested in the other, 
they must meet together to consider amendments 
in the act as a whole 

Certainly we could benefit by having a group of 
acts relating to such subjects as: 


The Vehicle—size, performance, 
titling, registration, inspection. This arrange- 
ment suggests the administrative economies 
of combining these operations 


equipment, 


The Driver and other road users—behavior on 
the highway and, for drivers, licensing. 


Financial responsibility. 


Administrative provisions—enforcement or- 
ganization and administration, and necessary 
definitions of terms for all acts 


Such regrouping need not immediately modify 
any of the existing internal provisions of the code, 
but would better organize the code for future sys- 
tematic improvements. 

These revisions in the code should be drawn with 
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a view toward general reclassification of traffic of- 
fenses, to permit simpler administrative disposition 
of minor cases, the only alternative to the present 
cumbersome handling of such cases under our crimi- 
nal processes. The public will not and should not be 
required to await a lengthy uncertain process of 
general reformation of criminal procedures, state 
by state, involving, as it does in many states, con- 
Stitutional amendment. The downgrading of most 
traffic offenses to a non-criminal grade is quicker, 
and, I believe, will more certainly assure traffic law 
defendants of a trial. 

Nevertheless, there must be some amendment of 
our basic laws. Badly needed court reorganization, 
to be discussed later, cannot otherwise be effected. 
In almost all our states, the adoption of a modern 
system of courts is dependent upon constitutional 
amendment. Many serious cases, such felonies and 
grave misdemeanors as automobile homicide, driv- 
ing while intoxicated, leaving the scene of an acci- 
dent, and reckless driving, will, perforce, still be 
tried under criminal procedures. Thus, while re- 
classification of traffic offenses would remove a con- 
siderable part of this case load from our courts, our 
present trial system is, in the main, inadequate to 
hear and dispose of the remaining important case 
load. 

In some cases, revision of basic law is necessary 
to provide the executive branch with authority to 
cope effectively with street traffic and transporta- 
tion. Thus, some city charters, written in another 
age, make no provision for, but rather—by impli- 
cation—forbid the reorganization in the executive 


branch necessary to provide for a consolidation of 


widely dispersed functions and authority over 
Streets and traffic. Traffic management is there- 
fore made costly and difficult, doomed too often 
to failure for want of the means of effective co- 
ordination. In many cases, such difficulties can 
be overcome by the establishment of appropriate 
staff agencies responsible to the Chief Executive 
State or municipal. This will be discussed later 
It is not to be inferred from this latter discussion 
that a department of traffic, in the executive branch, 
is being broadly recommended. Desirable and effec- 
tive as such a department may be in some situations, 
I believe that the establishment of such a depart- 
ment would, in most cases, violate fundamental 
principles of governmental organization so seriously 
as to negate its other values. 


Police 


This brings us to that highly important member 
of the enforcement team, the police officer. It isa 
truism to observe that, without the work of our en- 
forcement agencies, there is no enforcement—in 
fact, no law. If we are to have better traffic law 
enforcement we must have better general police 
service, for the traffic work of a police department 
cannot fall very far below, nor for very long rise 
much above, the level of efficiency of the general 
police service. It is true that the development of 
effectively organized programs within one bureau 
or division frequently has helped to raise the level 
of performance throughout the department, but 
only to a compromise level. 
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Some of the more important fundamental prob- 
lems of the service are organization, administration, 
training, and recruitment. To the latter is related 
the knotty question of compensation. 

As now organized, the police service of the coun- 
try is literally unmanageable. For example, in Cook 
County, Illinois, the 8,000-man Chicago city police 
department shares the policing responsibility with 
a 600-man Park District police force, while in the 
suburban areas of the county, police departments 
(with forces up to 100 men) endeavor to cooperate 
voluntarily with Chicago, the Park District, and 
2ach other. On the rural highways of the County, 
Sheriff’s Highway Police and State Highway Police 
share completely overlapping geographic jurisdic- 
tion with each other, and, in the Forest Preserves 
of Cook County, with the Rangers, essentially a 
county park police force. Although this is not pre- 
cisely a typical situation, it is a fair example. There 
are worse. 

The need here is obvious. The police of Cook 
County should be consolidated into one metropoli- 
tan force, policing all of the county. The State 
Police should police the rural highways outside of 
the metropolitan area. They should offer police ser- 
vice on a contract basis to the very small commu- 
nities of the state which cannot support effective 
police departments with the overhead of training, 
equipment, and supervision necessary. This will be 
difficult of accomplishment, but it must be done. 

Complicating this problem in organization is the 
fundamental ideological difference between leaders 
in the police service regarding the desirable degree 
of specialization for traffic in the police services of 
our cities. 

On the one hand is the belief that the problem of 
traffic and accidents is so serious and has reached 
such proportions that it is necessary to specialize 
highly in order to provide an adequate level of en- 
forcement to stem a rise in fatalities and injuries 
that amounts to an emergency. Such specialization 
produces some inefficiencies and is to some degree 
inconsistent with sound philosophy for the organ- 
ization and development of the police service. 

On the other hand, there are those who believe 
that we should at once place the responsibility for 
traffic law enforcement in the hands of the general 
uniformed forces of our city police departments. 
There is much to commend this latter viewpoint in 
theory. Theoretically, more men give attention to 
traffic, enforcement is more equitably applied, viola- 
tions are deterred on a broader scale, and all of the 
advantages of traffic law enforcement accrue at a 
much greater rate. 

However, training of the general uniformed forces 
in most of our city police departments today is such 
that it would be contrary to the public interest to 
place this added responsibility in their hands, En- 
forcement quantity and quality would deteriorate 
rapidly. In most city police departments, the prob- 
lems of securing adequate reporting and investigat- 
ing of incidents assigned to the uniformed force, 
adequate performance of patrol duties, maintenance 
of discipline, and similar problems, are still of major 
administrative concern. With fundamental train- 
ing and routine supervision essential to the solution 
of these elemental problems still in the develop- 
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mental stage, we cannot hope that the much more 
complicated problems of traffic supervision can yet 
be turned over to the general uniformed forces with 
promise of good results. A relatively high degree 
of police traffic specialization is still required, and 
probably will be for many years 

Such organizational problems as these would try 
the most seasoned administrator. Not yet, however, 
are we providing any formal machinery for select- 
ing, training, and developing general administrators 
and executives for this vital service. The police 
service has made almost unbelievable technical 
progress in the last 25 years. Moulage, for example, 
now in almost universal use throughout the United 
States, was an uncomprehended, almost unpro- 
nounceable word 25 years ago. But the management 
of our many police agencies is necessarily either in 
the hands of men who have had wide police experi- 
ence but little training for or experience in adminis- 
tration, or, in a relatively few cases, in the hands of 
experienced administrators without police experi- 
ence. Neither is a happy solution 

We must provide such training—for the present 
on an in-service basis—through our universities, 
particularly those which are distinguished for their 
successful development of managers for business 
and industry. The principles involved are virtually 
identical. Combined with years of police experience, 
such training would provide the quality of manage- 
ment so badly needed in most of our police depart- 
ments. 

But training cannot stop here. The staff, sub- 
ordinate commanders, and the rank and file must be 
All but the very 


thoroughly, professionally trained 
best of our in-service police training leaves much 


to be desired, even at this lower level. A police offi- 
cer in 20 years of service may, in a typical depart- 
ment, be given 20 to 30 hours of training in the law 
This is woefully inadequate. The competence of a 
police officer in the criminal law, laws of arrest, 
evidence, and constitutional law—by means of a 
continuing program of in-service training—should 
approach that of the graduate of an accredited law 
school. In terms of public necessity, it is at least as 
important to train the police officer in these matters 
as it is the student lawyer. 

Recruitment of qualified men becomes increas- 
ingly difficult in periods of intense economic com- 
petition for manpower at relatively high wages, such 
as the present. The police service cannot compete 
effectively in this situation But higher salaries, 
necessary as they are in some departments, are at 
best only part of the answer. The prestige of the 
service must be elevated. Perhaps the most impor- 
tant step in such elevation is the requirement of 
pre-service professional training. A modest begin- 
ning is necessary, perhaps employing the cadet sys- 
tem of part-time employment and part-time college 
attendance, to provide income during training and 
reasonable assurance of an appointment upon com- 
pletion of study. But, in turn, the requirement of 
the completion of a full professional course of study 
must become a prerequisite to entry into the service. 
First, however, the service must set the objective 
and agree upon policies and programs. To pave the 
way for such a process, laws must be amended in 
many cases. 
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Such reforms in organization, enlightenment in 
administration, improvement in training, and selec- 
tivity in recruitment will provide the nation with 
a professonal police service of the first order—a 
service which will take the problems of law enforce- 
ment, including traffic law enforcement, in stride. 

Importantly, such professionalization of the ser- 
vice will make it possible more skilfully to resist, 
and more competently to avoid, political interfer- 
ence with law enforcement. The public confidence 
and support which it will hold—because it is de- 
served—will give a confidence and esprit known now 
only in elite corps of the armed forces. This is de- 
serving of our best thought and our most courageous 
support. 

In the intervening years, before the police service 
comes finally into its own, we must give a maximum 
of training and service assistance to the police for 
meeting the explosively expanding problems of 
traffic. Without such assistance police traffic en- 
forcement and supervision will be defeated by the 
size and complexity of the job, and the result will 
be traffic anarchy. Vehicles will be parked any- 
where—everywhere; main traffic arteries clogged 
completely; accidents unattended; signs and signals 
disregarded; pedestrians marooned. 

This is no idle dream, or nightmare. Such a situa- 
tion has been approached within recent years in 
some of our cities, where circumstances such as 
transit strikes have, on a working day, required the 
use of most of the motor vehicles registered in the 
area. 

The pattern of the assistance required is well es- 
tablished. It needs considerable expansion, refine- 
ment, and, most of all, development of basic data, 
information, and instruction in highly usable form 

The training of traffic police administrators is 
well under way. More departments need to take 
advantage of it. The training of technicians for 
staff and line specialist assignments has been em- 
barked upon. It requires considerable expansion 
Preparation of training materials for use at the 
technical and administrative level has been going 
forward slowly for many years. This must be ac- 
celerated, as must the very important, recently initi- 
ated development of training material for use at the 
operational level. 

Administrative and technical field assistance has 
been offered since 1936 and is now in great demand 
The facilities are being expanded as rapidly as 
funds permit. All of this work, carried on in the 
main by the International Association of Chiefs of 
Police and Northwestern University Traffic Insti- 
tute, has been tangibly resultful. It is being effec- 
tively integrated with service in the courts, laws, 
and driver licensing, giving state and local govern- 
ment broad, substantial assistance in all areas re- 
lated to traffic law enforcement 

The compelling police enforcement problem, how- 
ever, is that of manpower. In states the problem is, 
with rare exception, one of sheer inadequacy. In 
cities it is one of effective use of the force available. 
In Mississippi, there is one state patrolman for 293 
miles of state highway. Our largest state force, 
Pennsylvania, has one man for each 200 miles of 
highway. Adequate supervision in these circum- 
stances is impossible. These figures, striking as they 
are, do not reflect the real extent of the manpower 
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shortage. They would be doubled or even tripled 
if they were computed in view of the necessity for 
several watches, vacations, sick leave, and days off. 
Moreover, time consumed for duties other than pa- 
trol, and patrol duties on roads not classified as state 
highways, is tremendous in some states. All this 
taken together results in a critical manpower prob- 
lem in the state police forces. 

Bold experimentation is called for in the use of 
aircraft with air-ground radio, radar, check points, 
mechanical control in speed zones, and use of 
traffic-dispatching techniques at radio-interlocked 
regulating points at key intersections. These are 
just a few devices and techniques that will increase 
the effectiveness of our highway police forces. But 
along with these there must be added, almost every- 
where, more manpower, even though scientific de- 
vices will tend to ease the manpower problem. The 
immediate adoption of a host of such devices and 
techniques would serve only to keep the state forces 
barely abreast of the dizzily growing problem of 
rural traffic, particularly in our populous states 

In addition to the sharp increases in intercity 
travel—present total about 350 billion miles—the 
problem is made acute by whole urban-type resi- 
dential areas and business districts which are de- 
veloping in unincorporated areas outside of our 
metropolises. The responsibility for policing these 
areas is falling largely upon our state enforcement 
agencies. Only more manpower, better trained and 
equipped, can provide the enforcement necessary to 
hold down the appalling increases in rural traffic 
fatalities 


City police departments are, in general, reason- 


ably adequately manned. Here the traditional pre- 
occupation with crime and vice, a chronic shortage 
of available uniformed forces resulting from large 
overhead operations, the necessity of “coverage,” 
and the depletion of daily available strength by 
court appearance, warrant service, and special de- 
tails create remediable shortages. Added to these 
is the depletion of the traffic force available for 
accident investigation and general traffic law en- 
forcement through the demands for constantly in- 
creasing parking enforcement and coverage of 
school crossings 

The principal need is for better management 
which will more carefully husband the available 
strength and employ it effectively in meeting the 
major enforcement problems of the community, 
among which is traffic. 

In Chicago, for example, school crossings alone 
require almost the full time of 900 police officers 
daily. Most of these crossings require direction, but 
relatively few of them the attention of a trained 
police officer. Most of them can and should be 
manned by civilian guards. The release of even 
half? of these 900 men for traffic law enforcement 
duty in Chicago would result in a 30% plus increase 
in traffic law enforcement personnel, with a flexibil- 
ity in their assigned hours of duty that could de- 
velop an increase of more than 30% in the level of 
traffic law enforcement. 

Administrative procedures should be adopted that 


The 900 crossings could be manned by civilian guards at 
a cost approximately equalling that of 450 policemen 
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will tend to eliminate antiquated time-consuming 
methods that require a substantial proportion of 
departmental strength for relatively unproductive 
duties. Hundreds of thousands of man-hours are 
devoted yearly to the service of warrants following 
failure of the defendant to honor a citation, arrest 
notice, or summons. Despite this, tens of thousands 
of warrants are unserved each year. This burden 
would be materially reduced and response to cita- 
tions improved by a broader application of the co- 
operative policy of suspending the licenses of drivers 
who have not appeared to answer charges. To make 
such a plan effective, the police, courts, and driver 
licensing personnel must cooperate fully in report- 
ing to the driver-licensing authority 


Further, the burdensome task of parking enforce- 
ment would be lightened by increased use of gov- 
ernment-operated towing services and pounds. The 
present uncertainty of apprehension, and the slight 
penalty invoked in most cases, make a “cat and 
mouse” game of this phase of traffic law enforce- 
ment. The towing of illegally-parked vehicles, par- 
ticularly those which positively endanger or ob- 
struct, would result in an immediate, marked im- 
provement in observance of parking regulations, 
while reducing the necessity of enforcement. 

Unless such action is initiated, traffic law enforce- 
ment will fail in its mission at great public cost in 
lives and dollars; importantly our police agencies 
will lose public confidence, with all of the sad re- 
sults of such loss. 

As one consequence of all this, 
ticularly civic leaders—are even 
creasingly to demand or support demands for the 
establishment of separate traffic law enforcement 
agencies. In state police areas they have supported 
appropriations and legislation making it possible 
for other departments increasingly to take over 
traffic law enforcement work. Truck weighing, a 
traffic law enforcement function, has in some in- 
stances in recent years been set up under a separate 
enforcement agency, because the state enforcement 
agency, the State Police Department or Highway 
Patrol, did not wish to undertake this traffic re- 
sponsibility. Some motor vehicle departments, even 
where organizationally separate from the Highway 
Patrol or State Police, have created sizeable uni- 
formed highway enforcement units. Such a course 
has been supported by the public and the legisla- 
tures because of recognition of the need for a level 
and quality of traffic law enforcement not being pro- 
vided by the general enforcement agency. This not 
only retards the development of the state enforce- 
ment agency, but defeats functional consolidation 
and its resultant economies 


Public demand for such separate traffic police 
forces is developing in some of our larger cities 
During the last ten years, there have been several 
serious proposals for the establishment of a separate 
municipal traffic police department, reporting to the 
mayor. These are evidences of public and official 
dissatisfaction with the present quality of en- 
forcement. 

Such proposals are, I am sure, unsound. How- 
ever, the public will pursue even an unsound course 
if there is no other apparent avenue to solution. 
All police agencies, as many have, must recognize 


the public—par- 
now tending in- 
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and embrace fully their responsibility for providing 
adequate police traffic enforcement. 


Courts 


No matter how excellent the traffic enforcement 
work of the police, it will be effective only if court 
action also is effective. In 1931, when the enforce- 
ment index was first developed, it became apparent 
that citations or arrests were unproductive unless 
followed by appropriate court action. Yet our 
courts, with some notable exceptions, as in New 
Jersey, are not adequate or sufficiently well organ- 
ized to cope with the huge volume of motor vehicle 
violations. This condition is aggravated by the 
complexity of many of these violations, particularly 
in some cases developed through accident investi- 
gation. 

Further, our court officials are, in the main, un- 
trained to deal effectively with the problem of the 
traffic violator. Our law schools offer no training in 
this area. With rare exception, they offer no train- 
ing for the public practice of the law, for the im- 
portant responsibilities of prosecutors and judges. 
The in-service training program for traffic court 
judges and prosecutors of the American Bar Associ- 
ation and the Traffic Institute of Northwestern Uni- 
versity is still not extensive enough nor is there 
broad enough acceptance of it to overcome this 
training deficiency. 

In many jurisdictions, judges are still rotated 
through the Traffic Court—this being frequently 
considered an undesirable or even a “punishment” 
assignment. The judges thus assigned to Traffic 


Court are often indifferent, or incompetent to deal 


effectively with the problems of traffic. Thus, jus- 
tice frequently fails both the defendant and the 
public 

Violations bureaus, particularly in our large 
metropolitan areas, are handling more and more 
cases each year, while traffic judges usually “hear” 
cases in one to two minutes. The traffic law en- 
forcement work of the police is thus frequently 
nullified and the public is resentful at the failure 
of the courts and police to enforce the law. De- 
fendants rail at the injustice of inadequate hear- 
ings, and resent the whole hurried process of traffic 
law enforcement 

Why, in view of this situation, is the Bar opposed 
to the processing of violations by bureaus or depart- 
ments in the executive branch of the government? 
The Bar's position is sound. So long as we continue 
to classify all traffic offenses as criminal or quasi- 
criminal, we must, to protect against encroachment 
upon civil rights, give the defendant his day in 
court—in one way or another. 

Defendants should not be required to wait long 
hours for the trial of relatively minor charges, with 
the result that other thousands of defendants, con- 
trary to their convictions and beliefs, settle their 
cases in violations bureaus rather than spend the 
time required for court hearings. 

Hearings should be readily available to all defen- 
dants. The violations bureau can perform a useful 
function if it is reserved exclusively for those who 
acknowledge their infractions. Hearing commis- 
sioners or referees under the jurisdiction of the 
court should be made available to hear minor cases, 
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while our traffic court judges should have time to 
hear fully the most serious violations cases. 

As discussed in the section on laws, we should be- 
gin by reclassifying traffic offenses in the Uniform 
Vehicle Code, so that only the most serious offenses 

such as automobile homicide, driving while intoxi- 
cated, leaving the scene of an accident, and reck- 
less driving—are classified as crimes to be tried 
under the established rules of criminal procedure. 
To illustrate, those who admit guilt for minor in- 
fractions—parking overtime, for instance—could 
settle their cases in a violations bureau, as at pres- 
ent. Those who do not wish to plead guilty would 
have a prompt hearing before a referee or hearing 
commissioner, with the right to review by a trial 
judge. Minor misdemeanor offenses—violations of 
stop signs and red lights, for example—would not 
be answerable in the violations bureau, but would 
be heard, in the first instance, by the referee or 
hearing commissioner, again with the right to re- 
view by the trial judge. Grave misdemeanors, of 
course, would be tried in the traffic court under the 
prevailing rules of criminal procedure. 

Many of the important deficiencies in the courts 
stem from lack of training of our court officers. 
Trained primarily for the private practice of law, 
few judges sit in traffic court, and few prosecutors 
are assigned there for a period of time sufficient to 
learn to administer this important body of law. 
This situation is aggravated, of course, by the 
hundreds of trial justices, recorders, magistrates 
and Justices of the Peace who have had no legal 
training whatever. Further, court organization is 
generally antiquated, being geared to the procedures 
of trial of criminal and quasi-criminal cases in small 
volume. 

For the training of the present generation of 
judges and prosecutors it is imperative that we pro- 
vide more and much better in-service training 
schools and conferences. Longer courses of the 
type now being sponsored cooperatively by the 
American Bar Association and the Northwestern 
University Traffic Institute, and of substantially 
greater instructional value, must be offered to many 
more court officers and with greater frequency. 
The lengthening and improvement of these courses 
is now being undertaken. We must employ all rea- 
sonable means to bring traffic court officials into 
these courses Annual attendance should be 
counted in thousands, not in scores or hundreds. 
The resultant improvement in traffic law enforce- 
ment and the administration of justice will be a 
rich reward. 

Many of our traffic courts are in vital need of as- 
sistance in reorganization and in the rewriting of 
administrative and procedural rules, including the 
adoption of sound business accounting methods in 
traffic violations bureaus. Service facilities for the 
extension of such aid must be increased, and the 
demand stimulated. This is important to the inter- 
nal efficiency of the courts. It is essential to the 
administration of justice and public respect for law 
To take violations bureaus as an example, in one 
city processing of traffic tickets had at one time 
fallen 18 months behind, with a backlog estimated 
at 150,000 cases. Another city is currently 15 
months behind, with a backlog of 156,000 cases. 
This situation could not develop in a well-organized 
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court employing modern business administrative 
methods, such as machine records systems. 

An important step in reaching the objective of 
business-like administration of justice in traffic 
cases would be the establishment of sound and con- 
sistent policies of penalization within the courts. 
The extreme disparity of penalties for identical of- 
fenses invoked by judges of the same court amounts, 
in the public mind, to judicial caprice. Validity is 
lent to such a conclusion by traffic court action 
wherein, in one city, a judge found 80% of those 
charged with driving while intoxicated guilty, and 
assessed substantial penalties in almost all cases. 
During the same period, another judge, of the same 
court, found less than 20% guilty, and assessed 
penalties averaging about 25% of those of the first 
judge. In the month following revelation of this 
situation by a metropolitan newspaper, the latter 
judge trebled both convictions and penalties 


As a consequence, defendants and their lawyers 
cynically “shop” for “easy” judges. The judicial 
system, an opponent in a game, is held in light con- 
tempt. 

Inflexible uniformity of penalties is undesirable 
and would deny the intention of the legislature 
However, broadly consistent policy, within a given 
court at least, would largely remedy the inconsis- 
tencies which reduce the educational result of the 
enforcement process, and would strengthen public 
confidence in the law and its administration. 

But, while in-service training and field assistance 
can materially improve our traffic courts, other 
kinds of action also are required. Training for the 
responsibilities of administering our court systems 
should be included in the curricula of our law 
schools. Candidate lawyers should be trained for 
that public responsibility which many of them will 
assume as judges and prosecutors and which all of 
them should fully understand. Such understanding 
is particularly important because of the increasing 
influence of the organized bar in initiating or pass- 
ing upon court reforms, and the exercise of virtual 
veto of nominations of judicial candidates. Many 
of our medical schools and colleges are recognizing 
their responsibility to train or stimulate and guide 
the training of public health officers and even hos- 
pital administrators. Our law schools must recog- 
nize a similar responsibility in the administration 
of justice. 

Progress must be accelerated in the fundamental 
reorganization of our state court systems. This 
point was developed, in part, in the discussion of the 
laws. We all have an appreciation of the organiza- 
tional inadequacy of the polyglot system of muni- 
cipal courts, recorders courts, magistracies, and 
Justices of the Peace—an inadequacy which, under 
the greatly increased volume of traffic cases and the 
need for their prompt, just disposition has, in some 
cases, amounted to a breakdown in the court sys- 
tem. Under our present organization, the latitude 
of administrative action allowed to most of our 
courts contributes greatly to inconsistencies in proc- 
ess, procedures, rules, dispositions, and penalties 


See George Warren, “Traffic Courts,” Little, Brown and 
Company, New York, N. Y., 1944. 
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among the many courts trying traffic cases in each 
state. 

Organizational reform is badly needed in most of 
our states—desirable in virtually all. The tremen- 
dous improvement made possible by organizational 
reform throughout the court system of a state has 
been demonstrated brilliantly in New Jersey. The 
operation of the reorganized courts of that state— 
launched and directed by Chief Justice Arthur T. 
Vanderbilt—deserves serious study by all of us. The 
essential elements of such reorganization are:* 


Administrative application of the hierarchical 
principle of organization, according to which 
there is a clear line of authority, or “chain of 
command,” down through the various levels 
of the organization from the “top,” central au- 
thority to the “lowest” operational level. 


Area distribution of trial courts consistent 


with need. 


Elevation of jurisdiction of all trial courts 
hearing traffic cases to the level of courts of 
record, with an accompanying rise in legal 
pre-requisities for judicial office. 


Centralized rule-making authority, and some 
administrative disciplinary authority in the 
hands of a superior judicial authority; in New 
Jersey such authority is vested in the Supreme 
Court. 


Such a court system improves police action and 
morale, reduces materially the application of the 
special privilege doctrine, nourishes the great po- 
tential of effective driver licensing, and, most im- 
portantly, more nearly fulfills its mission of com- 
bining justice for the individual with a maximum of 
public safety. 

The need is for fewer traffic courts, more effec- 
tively organized, and conducted by adequately 
trained judicial officers. This improvement will 
come very slowly unless our efforts and those of 
the Bar and the public are bent more purposefully 
and determinedly toward its accomplishment. The 
only alternatives, however, are either a growing 
denial of hearing to the increasing number of de- 
fendants charged with traffic violations, or the 
creation of hundreds of additional judgeships at 
great public expense. 


Driver Licensing 

Driver-license revocation and suspension are, of 
course, vitally important to a successful enforce- 
ment program. With some notable exceptions, such 
as Massachusetts, California, and Texas, suspension 
and revocation are not being used effectively in rela- 
tion to traffic law enforcement. In some cases the 
law does not permit revocation and suspension or 
makes them very difficult. In other cases, where the 
law is adequate, insufficient funds are appropriated 
for an effective job of supervision of drivers through 
revocation and suspension. In other cases, the job 
just isn’t done. Sometimes this failure is due 
largely to the courts and their failure to report con- 
victions, even though such reporting is required by 
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the law in most states. In other cases, the driver- 
licensing authority in the State Motor Vehicle De- 
partment fails to act effectively. 

Public awareness of an efficiently operated licens- 
ing system has a salutary effect upon the driving 
habits of most vehicle operators. The reason is 
obvious. Almost without exception, suspension 
even for a short period—and revocation of the priv- 
ilege of driving are deprivations which all wish to 
avoid. The conscious or subconscious recognition 
that the operation of a vehicle is a permissive act 
helps the driver exercise a degree of self-restraint 
which becomes habitual. In such a situation, volun- 
tary observance of the traffic laws and the exercise 
of common sense becomes so widespread as to re- 
duce measurably the required volume of police and 
court enforcement action. Thus the police and 
courts can devote primary attention to the reduced 
minority of incompetent or indifferent operators, 
and to the better enforcement of the driver-license 
law. Enforcement action is made more effective by 
the ultimate exercise or re-exercise of the license 
administrators’ authority to suspend or revoke. 

It is, I believe, true that the substantially lower 
death and injury rates in several of our eastern 
States—particularly Massachusetts—result, in the 
main, from the courageous and intelligent adminis- 
tration of the driver-license law. If this can be 
accomplished in some of our states, why not in all? 
There is general need for sound driver-license laws, 
and for effectively organized license bureaus, staffed 
by technically trained personnel. In the worsening 
traffic accident situation of today, primary attention 
Should be given to the improvement of this vital 
operation. 

Act II of the Uniform Vehicle Code is a workable 
act That it has not been more widely adopted 
without emasculating amendment is a reflection of 
political compromise at the expense of public safety 
The first step in the development of an effective 
driver-licensing program is the adoption of this act. 

Happily, the American Association of Motor Ve- 
hicle Administrators has embarked upon a four- 
year training program for Chief Examiners, aug- 
mented by regional training for examiner instruc- 
tors, and is intensifying its field service program in 
the area of driver licensing. This is promising work 
which, however, needs to be conducted on a broader 
scale and at a more intensive rate 

For the funds invested, no area of our work holds 
greater promise of early and marked reductions in 
the accident rate than does driver licensing. Its 
potential will be even greater if the direction of this 
important responsibility in the several states is 
placed in the hands of career public servants. This 
is a far more important objective than the resolu- 
tion of the question of what niche in the organiza- 
tional structure of state government this function 
Shall occupy. Our preoccupation with this moot 
question has operated to the detriment of the im- 
provement of driver license administration. 

There is need in most of our states for more funds 
and larger staffs for the drivers’ license agency. 
We have been penny-wise in the past. The resul- 
tant necessity of a single examiner conducting as 
many as 75 driver licensing examinations in a day 
has produced a poor result. No opportunity is al- 
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lowed for the expansion and improvement of the 
examining procedures. For example, there is need 
to determine driving competence under varying 
conditions. A 15-mph trip around the state house 
in congested traffic is no criterion of the skill neces- 
sary to operate a vehicle at four times that speed 
on a two-lane highway over which other vehicles, 
buses, and trucks are operating at high speeds. 
Police and courts can do little to backstop this situa- 
tion. They can only pick up the pieces and, if acci- 
dent investigation is well conducted, fix criminal 
responsibility. The incompetent and chronically 
reckless must be dealt with primarily by the licens- 
ing authority. But, to be effective, this activity must 
be supported by police enforcement. Unfortunately, 
driver-license revocations and suspensions are fre- 
quently inadequately enforced, if at all. 

Many incompetent persons are driving vehicles 
upon our highways. The constant violators, acci- 
dent repeaters—even the accident-prone—are fre- 
quently permitted to go on driving though they have 
amply demonstrated their unfitness. Consequently, 
we suffer loss of public confidence in the licensing 
program, traffic law enforcement, and in the gen- 
eral efficiency and integrity of government. 


Some Broader Requirements 


Obviously the accomplishment of the objectives of 
better laws, better police and court action, and im- 
proved driver-license administration would sharply 
reduce accidents and greatly expedite the flow of 
traffic. We must, however, recognize the need for 
the coordination referred to earlier in this presenta- 
tion—coordination of these several activities con- 
tributing to traffic law enforcement; coordination 
between traffic law enforcement and street and 
highway transportation; and finally the coordina- 
tion of street and highway transportation with the 
transportation requirements of our cities and states 

The pursuit of different objectives by each of the 
several departments and bureaus of government 
responsible for the supervision, direction, and con- 
trol of traffic, drivers, and pedestrians is costly and 
unproductive. Traffic law enforcement can be made 
easier, and the necessity for it reduced, if it is part 
of a fully coordinated, over-all traffic program 
Simultaneously, traffic engineering and public edu- 
cation also will become more productive 

In recognition of the need for a coordinated pro- 
gram, the public has demanded consideration of the 
establishment of separate street and highway traffic 
departments, including all of the major traffic 
functions of government. I believe this to be an 
uneconomical and philosophically unsound proposal 

Leadership in the traffic field has countered with 
the Traffic Commission—a “kitchen cabinet” on 
traffic and street and highway safety. While sound 
in theory, and though aimed at bringing together 
all responsible department heads for the coordina- 
tion of traffic programs, in practice the commission 
has generally fallen into the habit of discussing in- 
dividual departmental progress and specific prob- 
lems. The commission has failed, generally, to ac- 
complish its purpose of creating coordinated plans 
for unified action. 

Coordination at the operating level can be largely 
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effected, I believe, through the voluntary coordinat- 
ing device of a common genesis of plans and activi- 
ties. This may be accomplished best through the 
joint analysis of the situation and the facts—for 
example, joint analysis of the accident experience 
by engineers, police, public education, and driver- 
licensing personnel. 

The intelligent administrator depends heavily 
upon the agency or individual in his organization 
who develops conclusions from the facts. If the 
several analysts—from the engineering, police, edu- 
cational, and driver-license agencies—coordinate 
their thinking through such joint analysis, the ad- 
ministrative action of their several chiefs will usu- 
ally be substantially coordinated. 

Important though it is, such inter-operational co- 
ordination is not sufficient, for two reasons. First, 
there is a need for the interposition of authoritative 
coordination whenever the voluntary device fails. 
Second, there is a compelling requirement for the 
integration of accident-prevention and movement- 
expedition activities at the operational level with 
the much larger programs of city planning, land 
use, street and highway development, and transit, 
so that operational level activities may be fitted into 
and effectively contribute to the needed program 
for increased efficiency of a well-ordered street and 
highway transportation system. 

In earlier times of fewer problems and a more 
leisurely pattern of life, such planning could have 
been accomplished under the immediate direction 
of the Chief Executive—the coordination effected by 
his own hand. With but few exceptions, this is not 
possible in government today 

The need, I believe, is for the establishment of an 
operating staff, responsible to the chief executive, 
to plan and program for the development of an ade- 
quate street and highway transportation system and 
to exercise staff control over development and op- 
eration of the system. Like any sound staff action, 
it could not, of course, be arbitrary. Heads of the 
operating departments would participate in plan- 
ning and have opportunity to present formally 
minority-recommended programs. Finally, how- 
ever, the executive and his technical staff would 
make decisions Following this, staff inspection 
procedures would insure operating conformity by 
the concerned departments to guarantee effective 
progress toward the objectives 

For this top staff responsibility we need a new 
professional type. Grounded in engineering, eco- 
nomics, or transportation, he should have city plan- 
ning experience or an appreciation of land-use prin- 
ciples and their application. His own staff should 
supply the technical Knowledge and experience not 
present in his own education or experience. Thus, 
the combined staff would bring together training 
and experience in engineering, economics, trans- 
portation, city planning, and land use. 

This, I believe, is more workable and less costly 
than would be the establishment of a department 
of street traffic—more workable because it inte- 
grates street traffic into the urban pattern of trans- 
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portation—necessarily our goal, whether we now 
recognize it or not; less costly because it is a staff 
operation. 


Conclusion 


If all of these needs are to be met, and in time, we 
must all step up to the responsibility now. The al- 
ternatives are increased congestion, confusion, a 
rising toll of deaths and injuries, loss of public con- 
fidence, and intervention of the Federal Govern- 
ment. 

While I am opposed, in principle, to such inter- 
vention in what is essentially a problem of our 
cities and states, I regret, even more, that we are 
failing extensively in this test of the adequacy of 
state and local government in dealing with a public 
problem of such vital importance to the welfare and 
security of us all. The only answer is for local and 


state governments to face up to the tasks which 
By and large they have not 


are properly theirs 
done so 

National organizations, in order to help the states 
and cities, need two things—more and better people 
and additional funds. They themselves must secure 
these. The additional men can, of course, be found 
when the money is available. Some of the needed 
additional funds can, and should, come from the 
foundations and businesses which have a stake in 
the field. On the other hand I believe that, in the 
main, it should be provided increasingly by the 
cities and states who receive the training and 
service necessary to help them meet their problems 
effectively. Thus, service and training should be 
offered by the national organizations on a cost- 
recovery basis, to the end that they become self- 
supporting, or largely so, in the offering of this as- 
sistance. 

From such income we will, of course, be able to 
employ the needed additional staff. When this be- 
comes possible, we must embark upon a selective 
program of recruitment in which we seek out young 
men—not necessarily in our own field today—-who 
show great interest in and aptitude for public work, 
and who show promise in the area of traffic, so that 
we may develop them for the leadership that this 
field will need so badly tomorrow. This personnel 
problem is, admittedly, a digression from the sub- 
ject of traffic law enforcement, but it affects law 
enforcement as it does all areas of activity in this 
field. Traffic law enforcement cannot improve very 
much more than the whole traffic field improves. 

If we are to face up to these serious and important 
responsibilities, secure the additional funds and 
manpower at the national level to give the training, 
service, publications, and other assistance required 
by officials at the operating level in our cities and 
states, we must recognize the gravity and dimen- 
sions of the problem, the rapidity of its growth, and 
the breadth of our responsibility. We must rededi- 
cate ourselves to that service of the American people 
which originally brought us into this work of such 
great opportunity and so many Satisfactions. 





Plastic ‘Toys Are 


ONFUCIOUS said a picture is worth 10,000 words. 
C Shop men will quickly agree that this is true in 
the case of engineering drawings. But to Ford en- 
gineers one plastic model is worth 40 lb of blue- 
prints. Why? 

Plastic models replace thinking-on-paper design- 
ing with a see-it-in-the-flesh approach. (See Fig. 1.) 
They make it easy to come up with products “de- 
signed for manufacture.” They improve liaison and 
teamwork between designers and manufacturing 
engineers and, in the process, save time and 
money, too. Economies come from at least these 
five directions: 
contribution of 


@ Increased participation and 


manufacturing suggestions. 
@ Time saved in getting programs underway. 
@ Fewer engineering changes. 
@ Lower tooling costs. 


@ Less engineering man-hours. 


Models Are Not New 


Use of models as a development medium and as a 
means to spot potential manufacturing problems 
is not new. The automobile industry, among others, 
has long recognized the value of parts models as 
engineering tools. 

However, the logical combination of models as a 
medium and plastics as a material has not been em- 
ployed as much as it should be. Instead of using 
plastic, steel is used for prototype models—and 
herein lies the catch 

Steel models take too long to make and cost too 
much. One hand-made steel model, for example, 
cost over $4000 and took three months to make. But 
when the same assembly was made in plastic, it was 
produced for $150 ...in just two days. In fact, the 
switch to plastic models saved Ford about $500,000 
in model costs alone during the first few months of 
the plastic model shop's existence. (See Fig. 2.) 

Cost savings then are great. But the primary 
reason for using plastics as building material for 
models is the tremendous saving in time. Models 
fall into the “needed yesterday” category. If they 


48 


can’t be obtained quickly, such benefits as time 
saved in getting manufacturing programs under- 
way, fewer engineering changes, and lower tooling 
costs will not be realized. 

That’s why plastic models are so superior to steel 
ones. Plastic parts can be turned out in a few hours 
or days instead of the usual weeks required to make 
metal study models. Furthermore, when parts are 
are hand-made in metal, each duplicate part re- 
quires the same amount of work and time as the 
first part. However, in making plastic prototypes, 
once a form is made, any number of duplicates can 
be made readily in a few minutes and without 
further hand work except trimming. Plastic models, 
then, are available at the beginning of the develop- 
ment program—when they are really needed 


New Floods of Ideas 


This, in turn, means new floods of ideas con- 
tributed by manufacturing personnel who normally 
would not suggest them until they had seen steel 
models at a much later date. 

It might be well to point out here that key manu- 
facturing engineers are always called in early ina 
product development program to spot design fea- 
tures that may create tooling and production prob- 
lems. Unavailability of steel models at this time has 
necessitated that they pore over drafts, layouts, 
prints, and occasional photographs before coming 
up with their recommendations . However, it takes 
considerable time for even the most experienced 
manufacturing executives to analyze drafts and 
prints in sufficient detail to foresee future manu- 
facturing problems. Many simply do not have time 
to devote to this. 

Far too often, then, engineering departments 
proceed with designs and detailing without receiv- 
ing constructive criticism from manufacturing per- 
sonnel in the early stages. When prints are released 
to manufacturing, however, they invariably result 
in reauests for engineering changes that would im- 
prove costs, tools, methods, and machining. 

Unfortunately, changes requested at this late date 
cannot be easily granted. Product introduction 
dates are too close. Thousands of design hours 
have already been expended. Die models have been 
made; machine tools with long delivery ordered; 
facilities and procuring arrangements settled; and 
hosts of other tooling commitments made. 

When plastic models are used though, it’s a dif- 
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Engineering Joys 


Wallace A. Stanley, 


With plastic models, you see 


ee a instead of this. 


Fig. 1—Plastic models replace thinking-on-paper designing with a 
see-it-in-the-flesh approach. They make it possible to “see” designs 
instantly 
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ferent story. They can be turned out as fast as ideas 
or designs are presented. This gives shop men a 
chance to “see’’ designs and spot undesirable fea- 
tures right at the outset. Welding men can state 
whether the design lends itself to accessibility of 
welding tools and good welding practice. Stamping 
experts can foretell exact difficulties with stampings 
involved. (See Fig.3.) Tool engineers can visualize 
the types of tools and fixtures that will be needed. 
Materials handling men can handle actual parts 
and envision the equipment necessary for handling 
them 

With plastic, it’s not only easy but takes little 
time to rework a design to incorporate the sugges- 
tions and counter proposals of manufacturing engi- 
neers 

An example of the short alteration time possible is 
demonstrated by this incident At 11 o'clock one 


Fig. 2—The switch to plastic models saved Ford about $500,000 in 
model costs alone during the first few months of the plastic model 
shop's existence 


morning, several changes were suggested in the de- 
sign of a 10-part assembly. The plastic assembly 
was sent back to the plastic model shop where it 
was promptly reworked, reassembled, and resub- 
mitted by 3:30 in the afternoon of the same day. 
Within 10 min of examining the plastic models, the 
new reworked assembly was accepted. If this were 
to have been done in steel, it would have required 
days—if not weeks—to make these alterations. 

Therefore, by using plastic study models, specific, 
dependable decisions can be made quickly, which 
ordinarily might have required up to several months 
to make. Not only does this mean that tooling and 
production programs can get underway sooner, but 
fewer requests for engineering changes will be sub- 
mitted to designers later on in the program 


Spark Production Programs 


Once basic product design is determined, manu- 
facturing engineering can begin. Plastic prototype 
duplicates can be easily made and sent to processing 
and tooling engineers, and other interested parties 
(See Fig. 4.) 

The value of having plastic prototype parts early 
in the program for processing is almost incalculable. 
Process engineers are able to visualize clearly all 
needed manufacturing operations and their se- 
quence. (See Fig. 5.) It’s possible to see where 
several operations can be combined, others dropped 
Plastic models show the way to more standardiza- 
tion, either with other parts or with machines and 
tools used for production of other parts. They also 
show how to balance operations in time cycles. In 
one dramatic example, full-size sections in plastic 
revealed exact needs for welding gun accessibility, 
what guns should be used, exact location of spot 
pattern, and time to do all the operations. 

Plastic prototypes reach their peak of usefulness, 


Fig. 3—Plastic study 
models showed that the 
proposed design of the 
three pieces on left 
would involve extremely 
difficult, complex 
stamping. The counter 
proposal of one-piece 
design on the right per- 
mitted simple press 
operation 
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however, as tooling-up aids. Since product design 
has already been worked out to everyone's satisfac- 
tion, tooling can be done with little fear of major 
design changes later on. Plastic models, then by 
serving as substitutes for the real thing, give the 
green light to a majority of tool projects. In the 
process they save thousands of hours of tool and 
fixture design and construction time. 

In designing and building dies, for example, a 
plastic model permits a die expert to physically tip 
the part until he can establish the best draw dip for 
balancing out the draw of the metal. He can see 
where to place binder rings and inserts, how many 
die operations will be required, and where to estab- 
lish main casting limits. Patterns can be released 
for casting and rough machining long before final 
die surfaces are detailed. 

Further, plastic parts can be formed or reworked 
into any progressive stage for the corresponding 
dies. For example, the die designer could have one 
for the first draw, one for the second draw, and one 
for the final form. Or he could have them repre- 
sent the blank design, cam operation, piercing, re- 
striking, rolling and flanging or any of the scores 
of other die operations. 

Plastic parts can, if required, be made so perfect 
and accurate that they can be used for designing 
and constructing checking fixtures. Checking fix- 
tures themselves can be made of special plastics 
that offer glass-smooth surfaces, true dimensional 
stability, and the toughness of heat-treated steels. 

Plastic prototype parts and assemblies are a boon 
to jig and fixture men, too. Each part can be dis- 


mantled from the assembly for study of positioning, 
sequence of assembly, locating, clamping, operating 
time, checking, and all other operations and motions 
needed to complete parts and assemblies in jigs 
and fixtures. 

Materials handling engineers like plastic models 
because they permit them to prepare special parts 


handling equipment months ahead of time. They 
can position their assemblies; check parts for pal- 
letization; determine railroad car dunnage and 
special racks, boxing or crating needs; and engineer 
many other preparatory material handling respon- 
sibilities. 

Similarly, machining experts obtain tremendous 
benefits from having plastic parts as substitutes 
for real castings and forgings. They, too, can see 
the part in all its aspects. This enables them to 
visualize every machining operation, positioning of 
parts, inspections, various stations and types of 
machines required, degree of interchangeability 
with other machining operations, and hosts of 
other considerations. 

The purchasing department can use plastic 
models to get more realistic quotations. When 
people deal strictly with prints, they always add 
extras to tools and machines to allow for oversights 
and intangibles. With models though, negotiations 
can be made confidently because both buyer and 
vendor are talking about the same thing and can 
“see” all the problems. 


Cut Man-Hours 
Models save man-hours all the way down the line 
from the drafting board to final production of the 
finished product. Just as thousands of hours are 
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Fig. 4—Easily-duplicated plastic prototypes are sent early in the 

product development program to different groups in engineering and 

manufacturing. This gives them a chance to get their programs 
underway sooner 


Fig. 5—Plastic prototype study models permit process engineers to 
experiment with different sequences of assembly 


saved in tooling-up for production, so are many 
hours of drafting and illustrating time saved. 

Where previously it has been impossible to take 
large clay models of accepted designs to drafting 
boards for detailers to follow, this can be done with 
light, easy-to-handle plastic models. Used in this 
fashion, they become tremendous time-savers be- 
cause they give draftsmen a chance to see the ob- 
jects which they are detailing. 

Thousands of illustrating man-hours can be 
saved, too. Manufacturing illustrations of parts 
and assemblies in perspective are usually made on 
master perspective grid. This takes a lot of time 
Plastic models, however, can be photographed and 
printed directly on cloth or vellum where additional 
data can be added before making prints for dis- 
tribution. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 





Truck and Bus Engines Must Have 


If economy is to be satisfactory and temperature of engine metal 
is to be held at its proper point—so said participants in SAE Sum- 
mer Meeting Round Table. Pros and cons of the four basic de- 


vices used for controlling water temperature were also discussed. 


agreed, in order to get the utmost economy as 
well as to maintain the metal temperatures of the 
engine at the proper point. Water was considered 
the most economical liquid to use, from the stand- 
points of economy, availability, and specific heat. 
Since water is the most universally accepted coolant, 
it is desirable to cool the liquid-cooled engines 
somewhere below 212 F unless, of course, a pressure 
cap is employed. 

There are four basic devices for controlling en- 
gine temperatures, namely, shutters, fans, thermo- 
stats, and radiators. The yardstick for cooling sys- 
tem performance is the amount of heat that is to 
be dissipated in maintaining a certain engine water 
temperature in a given air temperature with fixed 
fan and space specifications. It was also decided 
that it was relatively simple to calculate the cool- 
ing capacity required, but that there were many 
factors influencing actual performance and tending 
to make it deviate from calculated performance. 

Air recirculation must be watched closely, pump 
cavitation must be avoided, fan restrictions mini- 
mized, and belt slippage eliminated, so that no ap- 
preciable deviation from calculated performance is 
obtained. 

Basically, the pressure cap raises the pressure 
of a system, which in turn raises the boiling point 
of the liquid. Other items that, it was agreed, are 
affected by the pressure cap are: a reduction of 
evaporation losses, the water flow of some pumps is 
increased, it allows for regaining some of the tem- 
perature loss due to altitude, cuts down on the 
after-boil, and reduces the air suction at the pump. 
(Pumps that have an entry velocity of below 10 to 
15 fps are comparatively free of cavitation.) 

However, a pressure cap will affect certain types 
of thermostats by causing them to open at a higher 
temperature. 

Antifreeze solutions, because their specific heat 
is different from that of water, would theoretically 
reduce somewhat the cooling efficiency of the radia- 
tor, but, on the other hand, the heat from the en- 
gine usually is not transmitted as rapidly into the 
antifreeze 

A report on one series of tests indicated that al- 
cohol usually gave a lower temperature than water, 
while some of the glycols actually gave a higher 


yo temperatures must be controlled, it was 
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temperature than water. this temperature being 
measured in the engine head. Detail conditions un- 
der which these tests were run were not discussed. 
Whenever permanent antifreeze is used, it is very 
important that the hoses be checked carefully, and 
preferably replaced with new hoses. 

Further discussion disclosed that baffles in the 
top tank as well as the use of an expansion tank 
considerably reduce the aeration, surging, and tur- 
bulence in the top tank, which, in many cases, does 
not allow the air to get out of the cooling system, 
and the air is pulled back into the pump and sent 
through the engine, thus resulting in hot spots and 
a loss in the efficiency that comes with uniform en- 
gine cooling 

Also disclosed was that spark timing has been 
known to affect cooling up to 15%. 

The temperature differential between the liquid 
temperature of the engine and the air temperature 
would decrease about 1 deg for each 10 deg change 
in air temperature. Therefore, if units are tested 
over a wide range of temperatures, this item must 
be taken into consideration. 

A general discussion of fans and fan shrouding 
followed. It was pointed out that, in many cases, 
the efficiency of the fan can be substantially im- 
proved by better shrouding. It was pointed out that 
present construction of vehicles usually makes 
necessary a 34-in. larger fan shroud opening than 
the fan size. If the clearance between shrouds and 
fans were cut down from 3,4-in. to %4-in., there 
would be approximately a 20% saving in horse- 
power, and the fan would still deliver the same 
amount of air. A flat area or ring for the fan to 
run in will appreciably help the performance of the 
fan. 

Continued discussion indicated that fans on pres- 
ent installations sometimes run as low as 15% 
efficient. In many cases, it has been possible to 
bring these fans up to an efficiency of almost 50% 
by minimizing clearance between fan and shroud- 
ing to 1/16-% in. Close clearances of this type 
would not be too practical or conceivable at the 
present time, and the only suggestion in overcoming 
this difficulty was that the fan be mounted on to 
the shroud, which, in turn, would be mounted on to 
the radiator or unit. This provides some compli- 
cations in belt driving the fan from a usually rub- 
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Water-Temperature Control 


E. H. Panthofer, 


ber-mounted engine and additional structural sup- 
port members. 

Other items very much affecting the fan are 
the distance from the back of the fan to the engine 
block and the total restriction of the system. Other 
space limitations of equipment placed around the 
fan as well as recirculation of the air must definitely 
be stressed. The shroud should be so placed that 
the fan is half in and half out of the shroud. This 
rule of thumb applies to both sucker and blower 
fans. It is also essential to be sure that the tem- 
perature of the air that the fan handles is con- 
sidered. Many of the fan rated curves are rated at 
70 F, and sometimes the allowance for air rise 
through the radiator, which is actually the air the 
fan must handle, is not taken into consideration 

There was considerable discussion about the cool- 
ing to be provided for taking care of torque con- 


Large panel of experts that led the discussion on coolant-temperature control for truck and bus engines consisted of (left to right 
W. M. May, Mack Mfg. Corp.; Roger Birdsell, Yates-American Machine Co 
and (below) H. L. Rittenhouse (leader) 
Perfex Corp; R. F. Sheppard, GMC Truck & Coach Division; and L. A. Zwicker, Harrison Radiator Division, GMC 


Modine Mfg. Co 
secretary! 


W. L. Walton, Young Radiator Co.: 


a 
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verters. Here, in general, it was agreed that each 
condition under which the torque converter oper- 
ates must be considered and, again, the heat to be 
removed to keep temperatures within certain limita- 
tions must be considered, and will determine the 
amount of cooling required. Many past applica- 
tions provided cooling up to usually a maximum of 
30% of the horsepower handled by the torque con- 
verter 

The water flow should be of sufficient quantity 
to meet conditions for which the engine is designed 
and provide enough flow for maximum radiator 
efficiency. 

Generally speaking, there are three types of ther- 
mostats employed on engines: the bellows type, 
Vernatherm, and the bimetal type. 

The thermostats should be designed so that the 
flow through the thermostat in the open position 


above) : 
F. B. Herz, Long Mfg. Division, Borg-Warner Corp.; A. B. Arnold, 
Euclid Road Machinery Co.; E. H. Panthofer 





gives the least amount of restriction to the flow, 
and the bypass from the thermostat should take 
into consideration the job it has to do on the engine 
as well as the flow characteristics of the thermostat. 
Usually, approximately 30 to 40% of the total water 
flow is bypassed. Care should be taken when using 
a bellows-type thermostat with a pressure cap, 
Since the thermostat opening temperature increases 
approximately 2-3 deg with each pound of pressure 
It was also pointed out that one way to overcome 
this condition is to put in a lower-temperature ther- 
mostat. The Vernatherm and bimetal type of 
thermostats are not affected by pressure, and op- 
erate directly on temperature. 

The thermostat in the closed or semi-closed posi- 
tion functions as a heat regulating mechanism of 
the engine during the lower-temperature period 
At the higher temperature it completely opens and 
allows the radiator to function as the heat regulat- 
ing mechanism. Both of these can be supplemented 
by shutters and adjustable or automatic fans. 

The discussion proceeded with emphasis on the 
three types of automatic fans composed of the 
variable-pitch fans, the on-off clutch fans, and the 


on-off eddy-current fans. Care must be exercised 
to make sure that the fans fail in a safe position, 
that is, if the automatic mechanism goes out, the 
fan should become permanently engaged so that it 
can perform a cooling job and not allow the engine 
to overheat. The reception of these automatic fans 
in the field has been very good; however, the price 
and horsepower saving will be the major determi- 
nants of their popularity. 

It was pointed out that some of the heavier trucks 
in the industry seem to be going toward the cast- 
iron or bolted type of radiators, with removable 
tanks to allow for better internal cleaning of the 
radiator core and for a more substantial and rugged 
structure around the radiator core. It was, however, 
pointed out that a removable tank type of radiator 
is more expensive than a soldered brass tank radia- 
tor, but extreme care must be taken to secure proper 
mountings and support for the sheet-metal type of 
radiator. The equipment builder, therefore, must 
evaluate ruggedness, durability, replaceability, ease 
of cleaning, and mounting expense in order to 
evaluate the type of unit most desirable for his 
application. 


Airborne Equipment .. . 


for engineering construction must have low weight and high performance. 


Over a dozen pieces approach the performance of their standard Army counterparts. 


ONSTRUCTION equipment which is to be air- 

borne must not exceed 16,000 lb, or have a cross 
section greater than 88 ft. And if it is to be 
dropped from the air the allowable height must be 
reduced by 18 in. to accommodate special shock ab- 
sorbing gear, a pallet for mounting, and multiple 
roller conveyors for getting the equipment in and 
out of the plane. 

To get the performance out of a 16,000 lb tractor 
equal to that of a standard 32,000 lb one required 
solving many special problems. Weight is an in- 
herent requirement and is designed into crawler 
and rubber tired tractors and cranes. Bulldozer 
performance is measured by ability to push or de- 
velop drawbar pull which is directly proportional to 
weight on the driving wheels or tracks. How to get 
performance with half the usual weight was, then, 
the critical design problem 

In order to employ the standard 100 hp engine, 
higher operating speeds had to be used and opera- 
tors found they could bulldoze in higher gears 
Weight reduction was accomplished by various 
means. High tensile steel and reduced sections 
were used in blades and then, when blade penetra- 
tion was hindered by light construction, scarifier 
teeth were added to the rear of the blade to use in 
reverse scarifying to loosen the soil. Skeleton con- 
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R. G. Alexander 


struction, doing away with nonessential guards and 
accessories, and use of parts intended for tractors of 
similar weight but half the horsepower, helped to 
reduce weight. After delivery, increased drawbar 
pull and higher lifting capacities were gained by in- 
stalling ballast boxes for filling with sand or dirt to 
substitute for vital weight. 

A life of 500 hours was thought to be acceptable 
for such a light, high powered tractor, but tests now 
indicate that life between overhauls may run as 
high as 1000 to 1500 hours, even though a durability 
equal to standard equipment is neither expected 
nor needed. 

One 100 hp tractor dozer, a 6 cu yd towed scraper, 
and a 14,500 lb motor grader have been dropped 
successfully. Other items in the airborne family 
are: air compressors, cranes, rock crushers, rollers 
tractor saws, bottom dump wagons, crawler and 
rubber tired tractors with bucket loaders. Though 
performance does not match that of standard Army 
counterpart equipment in every respect, it does ap- 
proach, and in some special applications actually 
exceed, the standard equipment. (Paper, ‘Airborne 
Construction Equipment,” was presented at SAE 
National Tractor Meeting, Milwaukee, Sept. 9, 1952. 
It is available in full in multilithographed form 
from SAE Special Publications Department. Price: 
25¢ to members; 50¢ to nonmembers.) 
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Proposed Amendments 


NOVEMBER, 1952 


to the SAE Constitution 


THE FOLLOWING proposed amendments to the SAE Constitution are 
being submitted to the voting members of the Society, “at least sixty days 
before the next Annual Business Meeting .. .” in accordance with C-54 
of the Society’s Constitution. 


These proposed amendments are the result of a review of the Constitu- 
tion undertaken by the Constitution Committee at the request of the 
Council. The recommendations have been endorsed by the Council. 


The explanations of the reasons for proposed amendments are quoted 
from the report of the Constitution Committee. 


As required by the Constitution, the proposed amendments will be pre- 
sented for discussion and final amendment at the Annual Meeting Busi- 
ness Meeting; and, if at that time twenty votes are cast in favor of such 
submission, the proposed amendments shall subsequently be submitted 
by letter ballot to all members entitled to vote. 


etme to a mene ett ie 





Proposed Amendments 


NOTE—Proposed deletions from the Constitution are crossed out; 
proposed additions are underscored. 


C5—The membership of the Society 
shall consist of Honorary Members; 
Members, Associates; and Juniors; 
Serviee—Members—and—_Pereten—_vMem- 
Bert. 


Explanation: This change would 
carry out the recommendation of 
the Membership Committee Execu- 
tive Committee to discontinue Ser- 
vice Member and Foreign Member 
grade In making this recommen- 
dation, the Membership Committee 
Executive Committee stated: “The 
original purpose of Service Member 
and Foreign Member classifications 
of SAE membership was to extend 
to those members in Government 
employ and to those residing over- 
seas a reduction in fees and dues 

“Inasmuch as the differential in 
dues and fees which these two 
grades of membership enjoyed has 
been discontinued there appears to 
be no need to continue these grades 
(Dues change was effected in 1948) 

“The technical qualifications re- 
quired for these two grades are the 
same as for Member grade of mem- 
bership. Currently, Service Mem- 
bers have all the privileges extended 
to those who hold Member grade 
Foreign Members are not eligible to 
vote or hold office 

“The Membership Committee Ex 
ecutive Committee further recom- 
mends that if the Society's Consti- 
tution and By-Laws are so amended 
that the necessary action be taken 
to confer Member grade of mem- 
bership to all members holding Ser- 
vice Member or Foreign Member 
grades of membership and to pre- 
sent these members with new cer- 
tificates 

“If Foreign Members are trans- 
ferred to Member grade of mem- 
bership, they would become voting 
members of the Society There 
would be no change in privileges for 
Service Members. 

“As of December 31, 1951, the So- 
ciety’s membership included 208 
Service Members and 510 Foreign 
Members.” 


C6—(first sentence) Only Members; 
Serviee—-Members and Honorary Mem- 
bers are entitled to hold office in the 
parent Society; and to vote on ques- 
tions arising at any Business Meeting 
of the Society or which may be sub- 
mitted for letter ballot, and on Consti- 
tutional amendments, and for officers 
and Councilors of the Society, for dele- 
gates-at-large to the Annual Nominat- 
ing Committee and for members of 
Activity Nominating Committees 


Explanation: Same as explanation 
for proposed change in C5 


C8—Member grade shall be composed 
of persons 26 years of age or over, who 
by previous technical training or ex- 
perience or by present occupation are 
qualified to aet—as—desieners—or—eor- 
strueters—ef develop, design or super- 
vise construction of complete automo- 
tive apparatus or any of its thei im- 
portant component parts; or to exer- 
cise responsible technical supervision 
of the selection, research, development 
production, processing or application 
of materials used in #etmene—te the 


construction or utilization of automo- 
tive apparatus; or to take responsible 
charge of automotive engineering work, 
including operation or maintenance 
or to impart technical instruction in 
the development, design, construction 
and utilization of automotive appar- 
tus: or who by reason of distinguished 
service or noteworthy accomplishment 
would, in the discretion of the Council 
appear to be desirable additions to 


this grade 


Explanation: The amendment to the 
first paragraph of C8 is proposed 
for purposes of clarification at the 
request of the Membership Grading 
Committee. The Committee's re- 
quest was to the effect that consid- 
eration be given to amending C8 to 
include specifically persons who hold 
or have held responsible positions as 
research men, chemists, physicists, 
metallurgists or other positions util- 
izing the applied sciences in auto- 
mobile, aircraft, tractor, petroleum 
and related industries 

The Membership Grading Com- 
mittee in the past has interpreted 
C8 to include persons having quali- 
fications as mentioned above and 
the Council has approved recom- 
mendations based upon this inter- 
pretation The Committee feels 
that the proposed amendment is im- 
portant for the guidance of future 
Membership Grading Committees 
and Councils and for the informa- 
tion of prospective members 

The Constitution Committee felt 
that rather than list titles, it was 
preferable to define the functions or 
services performed by the applicants 
to be covered by the amendment 

The deletion of the 2nd, 3rd and 
4th paragraphs is proposed to elimi- 
nate reference to Service and For- 
eign Members. 


C10—Junior grade shall be composed 
of persons who at the time of election 
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are under thirty-three years of age and 


qualified, by education or experience, or 
both, to fill subordinate engineering po- 
sitions in the automotive or allied in- 
dustries. , erwhe-are +esilathenreled 
seheek A Junior member may upon 
reaching the age of twenty-six and 
shall upon reaching the age of thirty- 
three be transferred to Member or 
Associate grade in accordance with the 
decision of the Council as to which 
grade his qualifications entitle him 


Explanation: The Council has rec- 
ommended amendment to eliminate 
from the qualifications for Junior 
grade that of attendance at a tech- 
nical school. Additional change in 
language is intended as a clarifica- 
tion 


C11—The rights and privileges of every 
Honcorars Member,—Member,—Associat 
Junior —Service—Member—and—For 
Member- member shall be personal to 
himself and shall not be transferable 
by his own act or by operation of law, 
except by the use of proxies as pro- 
vided in section C6. 


Explanation: To delete reference to 
Service Member and Foreign Mem- 
ber and for simplification 


C13—All original applications for elec- 
tion to membership +he-grade-of-Mem- 
6r—Foereign—Member, shall be presented 
to the Council, which shall consider 
and act upon each application, electing 
each applicant to the grade of mem- 
bership to which, in its judgment, his 
qualifications entitle him. Two nega- 
tive votes shall defeat #m the election— 


of an applicant 


Explanation: To delete reference to 
Service Member and Foreign Mem- 
ber; for simplification and clarifi- 
cation. 
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C15 —Breh—mentbereleeted: Excepting 
Honorary Members elected under C12 
and exeepting life members eleeted 
admitted under the provisions of C18 
and C19, each _ member elected shall 
pax initiation fee-and-cursent-dues or. 
stelments—thereef- make payment in 
accordance with currently effective 
schedules of dues and initiation fees 
before becoming entitled to the rights 
and privileges of membership. If pay- 
ments are not made in accordance 
with these requirements within three 
months after notice of election, the 
election becomes void. 


Explanation: This amendment is 
proposed for purposes of clarifica- 
tion 

In order to make it easier for En- 
rolled Students to become members 
of the Society, the Council voted 
some time ago to eliminate the initi- 
ation fee for Enrolled Students who 
apply for membership prior to the 
completion of their post-collegiate 
year of Enroilment, provided that 
they have had at least one full year 
of Enrollment. 

There is a possibility that section 
C15 might be interpreted literally to 
mean that each member elected, ex- 
cept Honorary and Life Members, 
must pay an initiation fee. Under 
this interpretation the Council will 
not have the power to make the ex- 
ception for Enrolled Students de- 
scribed above. 

With the proposed amendment it 
is believed that this question could 
not be raised. Section C16 empow- 
ers the Council to set up a schedule 
of initiation fees and there does not 
appear to be anything in it which 
would prevent the Council’s adopt- 
ing a schedule not requiring an 
initiation fee for a certain class of 
applicant, such as the Enrolled Stu 
dents mentioned 

C16 and C17 provide for the pay- 
ment of dues and initiation fees in 
installments Hence, the Council 
can cover the method of payment on 
the schedule 

Inasmuch as C19 provides for the 
awarding of life membership to Past 


Presidents, the Constitution Com- 
mittee feels that reference to this 
paragraph should be included as an 
additional exception. 


C18—The Council shall have the power, 
by letter ballot, to admit to life mem- 
bership. without the payment of a life 
membership fee, any person who, for 
a long term of years, has been a mem- 
Member—or—an—_Atsoeiate- when, for 
special reasons, such procedure would, 
in its judgment, promote the best in- 
terests of the Society, provided that 
notice of such proposed action shall 
have been given at a previous meeting 
of the Council. One dissenting vote 
shall defeat such admission 


Explanation: To delete reference to 
Service Member and Foreign Mem- 
ber and for simplification 


C20—Any member, Member—Asseciete, 
Junior —Serviee—Member—or—Boreign 
Member-—who is delinquent ir. the pay- 
ment of annual dues for three months, 
shall not be entitled to receive any 
publications or other services of the 
Society until such dues are paid. 
Any voting member, Het teh 
siee-Menmbes, who is delinquent in the 
payment of annual dues for three 
months, shall not be entitled to vote 
or hold office as provided in section 
C6, or to serve on Annual, Professional 
Activity or Special Nominating Com- 
mittees until such dues are paid. Any 
member Member—Associate,—lunics, 
who shall leave dues unpaid for one 
year shall, in the discretion of the 
Council, cease to have any further 
rights in the Society and be stricken 
from the rolls of membership. The 
resignation of a member can be ac- 
cepted only by vote of the Council. 


Explanation: To delete reference to 
Service Member and Foreign Mem- 
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ber and for simplification. Wher- 
ever practical, the Constitution 
Committee recommends using the 
term “voting member” in place of 
“Member” (initial capital) to indi- 
cate a member entitled to vote 


C21—The Council may temporarily 
suspend the payment of dues by a 
member of any grade whose circum- 
stances have become such as to make 
it a hardship for him to pay the dues, 
and under similar circumstances may 
waive the whole or part of dues in 
arrears. Such action shall be taken 
only upon submission of evidence satis- 
factory to the Council that the action 
is for the best interests of the Society 
Any member Members whose dues have 
been suspended shall have Reserve 
Status and during the period of such 
suspension shall not be entitled to re- 
ceive the publications or other services 
of the Society, or to vote or hold office 
as provided in section C6, or to serve on 
Annual, Professional Activity or Spe- 
cial Nominating Committees. 


Explanation: The sentence it is pro- 
posed to amend now begins with 
“Members” with a capital initial 
Inasmuch as the word “member” 
with a capital initial refers to vot- 
ing members throughout the Con- 
stitution, this editorial change is 
proposed to make it clear that the 
amended sentence applies to all 
members regardless of grade 


C27—The Council shall present at the 
Annual Business Meeting of the So- 
ciety a report, verified by the President 
ee and Treasurer or by a majority of 
the members of the Council, showing 
the whole amount of real and personal 
property owned by the Society where 


located, and where and how invested 
and the amount and nature of the 
property acquired during the year im- 
mediately preceding the date of the 
report, and the manner of the acquisi- 
tion; the amount applied, appropri- 
ated or expended during the year 
immediately preceding such date, and 
the purposes, objects or persons to or 
for which such applications, appro- 
priations, or expenditures have been 
made; also the names and places of 
residence of the persons who have been 
admitted into membership in the So- 
ciety during the last year: which re- 
port shall be filed with the records of 
the Society, and an abstract thereof 
shall be entered in the minutes of the 
proceedings of the Annual 
Meeting. 


Explanation: “Business” inserted for 
clarification. “Or” changed to “and” 
to conform with requirements of 
New York State laws of incorpora- 
tion. 


C43—A Speeial professional activity 
may, in the discretion of the Council, 
be recognized by authorizing the estab- 
lishment of a committee of voting 
members to represent the members of 
the Society interested in the activity 
for purposes which are in harmony 
with the object of the Society. Not 
less than 80 percent of the members of 
a committee so recognized shall be vot- 
ing members of the Society. Such an 
activity so recognized shall be known 
as a Professional Activity: and when so 
recognized shall be listed in the By- 
Laws. It shall have such powers and 
act under such rules and regulations 
as the Council may from time to time 
prescribe 

Each Professional Activity so recog- 
nized shall be represented on the Coun- 
cil of the Society by a duly elected 
Vice-President, who shall be Chairman 
of the Committee of the Professional 
Activity he represents 


Explanation: Proposed revision con- 
forms to the recommendation of the 


Business 


Council that (a) Juniors and Asso- 
ciates be permitted to serve on Pro- 
fessional Activity Committees and 
(b) voting control of the Activity 
Committees be retained by the vot- 
ing members. 


C45—The Past-Presidents of 
ciety shall constitute the Past-Presi- 
dents’ Advisory Committee. This Com- 
mittee shall meet once during the An- 
nual Meeting and at such other 
and places as it may elect 


the So- 


times 
Tunis Com- 
mittee shall provide for its own organ- 
ization The Committee may consider 
any matter referred to it by the Coun- 
cil, or any other matter which in 
opinion concerns the interests of the 
Society The Committee may «report 
its recommendations directly to the 
Council, or directly to the membership 
of the Society when such recommen- 
dations have the approval of a major- 


ity of +6 the full membership- of the 
committee. 


its 


Explanation: For purposes of clari- 
fication as suggested by a member 


on his ballot on 1948 amendments 
to SAE Constitution 


C47—The Council may at any 
its discretion, remove any o1 

bers of any committee except of an 
Annual Nominating Committee, Pro- 
fessional Activity Nominating Commit- 
tee, #& Special Nominating Committee, 
or the Past-Presidents’ Advisory Com- 
mittee, and the vacancy 
this or from any 


time, in 
all mem- 


arising from 


other Shall be 


cause 


filled by appointment by the President 


Explanation: For purposes of clari- 
fication, as suggested by a member 


on his ballot on 1948 amendments to 
SAE Constitution, 
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Differs on Design 


Agrees on Safety 


. that's how industry views Power Steering 


W. A. Hunter, 


ACH vehicle maker has just a little different idea 
F of what power steering should provide. That’s 
why several type systems are being considered 
such as the integral unit in some cases and the link- 
age booster (where the power unit supplements 
manual steering) in others. But despite these dif- 
ferences, all agree power steering in general en- 
hances driving safety. 

A great deal has been said about full power steer- 
ing on the one hand, and power steering only when 
you need it on the other. In other words, in some 
power steering systems, part of the effort required 
to handle a car is supplied manually and the bal- 
ance hydraulically, at all times. In other systems, 
the driver supplies all of the effort required up to 
a certain point; beyond that he is assisted by the 
power unit. 

To derive the full benefit of power steering, the 
power should be available throughout the whole 
range. Steering a car in traffic or on the highway 
requires precision. If you wanted to make an ac- 
curate measurement with a micrometer, you would 
not want the spindle tightened. You would want it 
free so that you could “feel” the contact with the 
part being measured. So it is with precision 
steering 

Thus, if we reduce the effort of steering in traffic 
or highway operation, we will have more precision 
and be more relaxed. Another and very important 
reason for having low effort for straight-ahead driv- 
ing is that with a manual gear it requires from 3 to 
5 lb at the rim of the steering wheel to hold a car 
straight on the average crowned road. While this 
is not a lot, on a long drive it will tire the arm and 
back muscles and develop driver fatigue. 

Now, the second production power steering system 
to be offered the public is one in which the control 
system calls for power only after a certain force is 
required to control the car. In other words, the 
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control valves are spring centered, and power is not 
made available until these spring forces are ex- 
ceeded. Advocates of this type steering claim that 
it gives the driver a more “natural” feel and elimi- 
nates the possibility of over-steering. 

Advocates of the full time power steering system 
claim: 

Power steering is revolutionary and offers 
many benefits which can not be obtained by 
retaining the “natural operation.” Power steer- 
ing more than any other mechanism can be de- 
Signed so as to obtain any combination of the 
variables of force and motion which the senses 
perceive. The proper combination of these 
variables must be experienced by the public 
before it can be appreciated. 

Power steering in any form is so vastly su- 
perior to manual steering that it is accepted 
even though only a fraction of the possible 
benefits may be present. Accordingly, it is our 
duty to provide the public with all the benefits 
of power steering in the right combination. 
Full-time power steering provides these bene- 
fits. 

Maximum reduction in steering effort and 
fatigue can be obtained under all conditions. 
The ability to hold the car “on course” against 
the effects of ruts, bumps, road crown, cross- 
winds, etc., is improved through the use of 
power all the time. There is less tendency for 
jerkiness and uneven feel. 


Stability Unchanged 
There has been some interest in the effect of 
power steering on the directional stability of a car. 
Actually there is no effect on directional stability 
under normal conditions. There may be a slight 
tendency to drift in one direction, because of con- 
trol valve leakage and equal pressures applied to 
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unequal piston areas on some systems; but this is 
easily compensated and does not appear objection- 
able. 

If the road is rough, or if driving on the shoulders 
becomes more frequent, the directional stability is 
fortunately improved. That’s because of the high 
damping of wheel movement inherent in power 
boost systems 

We are all very ready to admit the advantages of 
power steering with relation to the ease of parking 
and general handling of the car; what about the 
safety angle? To what extent and in what manner 
does power steering increase the safety of the auto- 
mobile? 


No Remedy for Poor Driving 


First of all, it should be made plain that power 
Steering has no miracles to offer for the salvation 
of the careless driver, the unskilled driver, or the 
stupid driver. We are careful, skilled, alert. When 
we get into trouble, it is the other fellow’s fault 


Steering Engineering Lexicon 


Steering effort: 


Used to describe how hard the driver must turn or pull on 
the steering wheel to steer the car. It is usually expressed 
in terms of pounds pull at the rim of the steering wheel 
Since it sometimes varies with different positions of the 
wheel, it is often plotted against steering wheel rotation 
in the form of a curve or graph 


Steering ratio: 

The overall ratio expressing how far the steering wheel 
must be turned to obtain a certain amount of turning of 
the steering knuckles. We believe it can be stated most 
simply as the ratio of total degrees of steering wheel travel 
divided by total degrees of steering knuckle travel (with 
the value of knuckle travel being expressed as the average 
of the travels of the right and left knuckles) 


“Natural operation”: 


The ease, comfort, and rapidity with which the new driver 
becomes accustomed to a new device or a new method of 
controlling an automobile 


Responsiveness : 


Ability of the car and its steering system to follow the 
desires of the driver as he expresses them by movement of 


Nevertheless, we all do occasionally hear the rustle 
of angel’s wings when we are driving. 

The safety features of power steering contribute 
heavily to its value. 

The qyestion is raised as to the hazards of a sud- 
den, unexpected loss of power. It is disconcerting, 
and leaves the driver in the position of making the 
best of his manual reserve which is provided. As 
compared to other driving emergencies which can 
and do arise, the hazard is considerably less and its 
occurrence extremely infrequent. 

Power steering gives greater degree of control in 
case of sudden tire failure. This encouraging fact 
does not make the safety tire less desirable. The 
driver who insisted on safety tires will also insist 
on power steering because he likes to have a favor- 
able percentage on his side. 

Power steering provides better control on rough 
terrain. In emergencies, cars must depart from 
the road. The fact is that drivers should be trained 
to do so, rather than to accept a head-on collision. 
The chances of a car regaining the road over a con- 


the steering wheel. It is the property which facilitates the 
dodging of obstacles at both high and low speeds, recovery 
from skids, and, in general, the making of all maneuvers 
which require quick and accurate steering 


Feel of the road: 


The ability of the car and the steering system to provide 
the driver with the feel of the road surface and the knowl- 
edge that the car is changing course, whether the driver's 
eyes are on the road or not—provided his hands are on 
the wheel 


Returnability: 

Tendency of the steering system to return to a “straight 
ahead” or “centered” position when the car is moving on 
a straight, level road, and when no force is being exerted 
on the steering wheel 


Directional stability: 

The characteristic that a car and its steering system have 
when the car will continue to move in any direction the 
driver wishes it to, with a minimum tendency to wande! 
or to be affected by ruts, uneven road surface, etc. A cal 
which does not have directional stability has sometimes 
been referred to as a “dumb” car (as compared with a 
stable car) 
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New developments often provoke controversial opinions. That's what 
this panel of specialists on power stecring found at the SAE Summer 
Meeting. These men are (left to right): C. W. Lincoln, chief engi 
neer, Saginaw Steering Division, GMC; T. H. Thomas, chief engineer, 
Bendix Products Division, Bendix Aviation Corp.; W. K. Creson, vice 


siderable pavement shoulder are bettered by power 
steering. Chuck holes and collisions with minor 
obstructions can be negotiated with far less chance 
of loss of control 

The faster steering response which goes with 
power steering is useful in avoiding major collisions 
and in recovering from skids. Today’s cars are 
capable of racing speeds; therefore, steering ratios 
should reflect, to some extent at least, the long ex- 


perience and usage of the racing game. 
Last, but not least, a strong factor in causes of 


car accidents is driver fatigue. Power steering de- 
lays the encroachment of fatigue. It not only meas- 
urably lessens the work of the driver, but makes 
possible the building in of better directional sta- 
bility. Better directional stability means less men- 
tal strain and, therefore, less fatigue on long 
mileage. 

So we can say the safety advantages of power 
steering on cars appear to supplement, in a most 
fortunate way, its other features of convenience 
and ease of operation. 

Now, what about the hazards? 

There are no actual hazards in power steering 
systems as they are in use at present, although 
some questions along this line have been raised, 
such as: 

@ What happens if the hydraulic pump should 

fail? 

@ Can the car be steered if a steering system 
oil line should break? 

@ Does power steering make it easier for a 
driver to get into “tight spots” from which he 
cannot readily extricate himself? 

@ Does the fact that the driver need not hold 
the steering wheel so tightly detract from his 
alertness? 

@ Are the parts of the steering linkage more 
highly stressed and more apt to fail? 

In the case of any failure of the hydraulic system, 
the driver still has mechanical steering. The re- 
quired driver effort is much greater, of course, than 
with the power assist operating, but safe driving is 
still assured. 
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president in charge of engineering, Ross Gear & Tool Co.; Round 

Table Leader P. C. Ackerman, chief engineer, laboratories, Chrysler 

Corp.; C. F. Hammond, vice president in charge of engineering, Gemmer 

Mfg. Co.; P. H. Pretz, test engineer, Ford Motor Co.; and Secretary 
W. A. Hunter, project engineer, Chrysler Corp 


Experience of many drivers indicates that there 
is no tendency to over control in case of an emer- 
gency. In fact, all drivers who have been in a 
“tight spot” have been able to steer out of it more 
safely because of the fast response and precision 
steering made possible by the use of power. 

Driver fatigue dulls the operator’s senses; simply 
making it difficult to drive does not make the opera- 
tor more alert. ‘ 

Due to the elimination of wheel fight, the average 
stresses in the linkage are higher with hydraulic 
steering than with manual steering. However, the 
maximum stress in the linkage occurs when dry 
parking, and this is the same for both manual and 
power steering with one possible exception. When 
the operator attempts to jack the car away from a 
curb with power steering, higher stresses could be 
imposed, if it were not for the relief afforded by the 
system oil pressure relief valve which is set to open 
at a pressure slightly above dry parking pressures. 

The upper limit of overall steering ratios has been 
established as approximately 30 to 1. Is there a 
lower limit to which the ratio can be reduced? How 
low is it reasonable to go? Can we go to 12 to 1, 
10 to 1, or is there some band in which it is going 
to be necessary for us to work? 

Since one of the major advantages of power steer- 
ing is that it frees the designer from the necessity 
of compromising between desired effort and desired 
ratio, it is interesting to observe that there isn’t 
very good agreement yet as to what the desired 
effort and desired ratios might be. 

Certainly if power assistance is to reduce effort 
at high speeds in the same proportion as it reduces 
effort in parking—and this is substantially what 
systems now available on cars do—any rapid change 
from ratios in the 20 to 30 to 1 region to which the 
public are accustomed may be undesirable. While 
ratios will gradually fall, limits above at least 12 to 
1 will doubtless prevail for some time. 

We are learning in the only safe way—that is, 
through public opinion—just what the average 
driver thinks of this new unit. Undoubtedly his 
reaction and comments will definitely indicate the 
lines along which future development will go. 





November 


SECTION MEETINGS 


Atlanta—Nov. 17 


Dinner 7:15 p.m 
Suspension. 


Modern Front End 


Baltimore—Nov. 13 


Engineers Club. Dinner 7:00 p.m., 
meeting 8:00 p.m. Inspection tour of 
Electro-Motive Division Locomotive 
Overhaul (Diesel) Shops at Halethorp, 
Maryland. Dinner at Engineers Club 
Members and guests transported to 
shops after dinner and returned after 


tour 


Buffalo—Nov. 18 


Products Co Dinner 
6:30 p.m., meeting 7:30 p.m Plant 
tour through Rochester Products Di- 
vision, GMC, Rochester, N. Y. Speaker 
to be announced to present highlights 
of the plant tour 


Canadian—Nov. 19 


Royal York Hotel, Toronto 
7:00 p.m., meeting 8:00 p.m. The Hu- 
man Aspect of Industrial Relations 

Ralph Presgrave, vice-president 
Woods & Gordon, Ltd. 


Central Ilinois—Nov. 17 


Jefferson Hotel. Dinner 6:30 p.m., 
meeting 7:45 p.m Recent Develop- 
ments on Engine Air Filters—S. H 
Beach, chief engineer, Donaldson Co 
Inc 


Chicago—Nov. 13 and Nov. 17 


Nov. 13—Hotel Knickerbocker, Chi- 
cago. Dinner 6:45 p.m., meeting 8:00 
p.m Topic—Fuels and Lubricants 
SAE President D. P. Barnard. Sociai 
Half-Hour 6:15 to 6:45 p.m 

Nov. 17—-LaSalle Hotel, South Bend 
Indiana Dinner 6:45 p.m., meeting 
8:00 p.m. Industrial Team Play—The 
Key to Transportation Success—B. R 
Jones, Ethyl Corp 


Cleveland—Nov. 10 
Hotel 


Rochester 


Dinnei 


Tudor Arms Dinner 6:30 
p.m., meeting 7:30 p.m Rolling 
Wheels Gather No Skid—A. C. Gun- 
saulus, Wheel & Brake Division, Good- 


year Aircraft Corp 
Colorado—Nov. 16 


Denver Imported Motors Meeting 

This is not a complete list of all 
Section Meetings It includes 
only those meetings for which we 
have received sufficient advance 
notice to permit listing 
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8:00 p.m. European Styled Trends 
Curt Kircher, president and general 
manager, Denver Imported Motors 
Slides will be shown. 


Detroit—Nov. 17, Dec. 2, and Dec. 8 


Nov 17—Rackham Educational 
Memorial Bldg. Dinner 6:30 p.m., 
meeting 8:00 p.m. Butter and Guns 
A Plan for National Defense—John 
F. Gordon, vice-president, General 
Motors Corp., also Douglas Roby, na- 
tional president, A.A.U. 

Dec. 2—Junior Group 
through Kaiser-Frazer Corp. 
members only 

Dec. 8—Dinner meeting to be spon- 
sored by Body Activity 


Field Trip 
Open to 


Indiana—Nov. 13 


Marott Hotel, Indianapolis. Dinne! 
7:00 p.m., meeting 8:00 p.m New 
Horizons in Engine Development—-E 
G. Moeller, Chrysler Corp. Discussion 
on Chrysler 310 hp stock engine. So- 
cial Half-Hour 6:30 p.m 


Kansas City—Nov. 11 and Dec. 9 


Nov. 11—912 Walnut Street, Kansas 
City, Mo. Dinner 7:00 p.m., meeting 
8:00 p.m. Dart Truck First 50 Ton 
Truck—Ralph H. Kress, executive vice- 
president, Dart Truck Co. 

Dec. 9—912 Walnut Street, Kansas 
City, Mo. Dinner 7:00 p.m., meeting 
8:00 p.m. Filtration of Internal Com- 
bustion Engines—Jules P. Kovacs 
chief engineer, Purlator Products Co 


Metropolitan—Nov. 13 
Brass Rail Restaurant, Fifth Avenue 


and 44th Streets 
6:30 p.m., meeting 7:45 p.m 
Requirements Learned 
Col. Harry 


between 43rd 
Dinner 
New Design 
from Korean War Aircraft 


James Sands, Jr., USAF 


Mid-Continent—Dec. 5 


Stillwater, Okla. Meeting 8:00 p.m 
Topic will be engine design. This will 
be a joint meeting with the Oklahoma 
A & M College Student group. 


Mid-Michigan—Nov. 24 


Owosso City Club. Dinner 6:30 p.m., 
meeting 8:00 p.m. Modern Highways 

Roy E. Jorgensen, National Highway 
Users Conference 


Mohawk-Hudson—Nov. 11 and Dec. 2 


Nov. 11—Circle Inn, Latham, N. Y. 
Dinner 6:45 p.m., meeting 8:00 p.m. 
Power Steering—Francis W. Davis, 
consulting engineer. 

Dec. 2—Locomotive Club, Schenec- 
tady. Meeting 8:00 p.m. Social even- 
ing presentation of Old Timers’ Certi- 
ficates. Film: American Harvest 


Montreal—Nov. 17 


Sheraton Hall, Mount Royal Hotel 
Dinner-Meeting 6:00 p.m. 


Northern California—Nov. 19 

El Curtola Restaurant, Oakland 
Dinner 6:30 p.m. Valve Gear—John A 
Newton, chief engineer, Valve Division 
Thompson Products, Inc. 


Northwest—Nov. 8 and Dec. 8 


Nov 8—Stewart Hotel Dinner 
6:30 p.m., meeting 7:30 p.m Field 
Trip to Kenworth Motors Truck Corp 
Wally Brown, project engineer, Ken- 
worth Motor Truck Corp 

Dec. 8—Stewart Hotel. Dinner 6:30 
p.m., meeting 7:30 p.m. American 
Truck Fleet E. W. Templin 
manager, Timken Detroit Axle Co 


sales 


Philadelphia—Nov. 12 


Engineers Club., Philadelphia 
ner 6:30 p.m., meeting 8:00 
Chrysler K-310—V. M. Exner 
vanced styling section, Chrysler 


Din- 
p.m 
ad- 
Corp 


Pittsburgh—Nov. 25 


Webster Hall, Mellon Institute 
Dinner 7:00 p.m., meeting 8:00 p.m 
Combustion Chamber Deposition and 
Knock—H. J. Gibson, research supervi- 
sor, Ethyl Corp Paper prepared 
jointly by H. J. Gibson, C. A. Hall and 
D. A. Hirschler 


St. Louis—Dec. 9 


Gatesworth Hotel 
meeting 8:00 p.m. Designer’s Part in 
Maintenance Costs—J. E. Glidewell, 
chief engineer, Hall-Scott Motors 
Movie to be selected. 


Dinner 7:00 p.m 


Southern California—Nov. 13 


Rodger Young Auditorium, 
Washington Blvd., Los Angeles 
ner 6:30 p.m., meeting 8:00 p.m 
craft Cost Reduction—Brig.-Gen. Wal- 
ter G. Bain, chief of Procurement, Ai 
Materiel Command, Wright-Patterson 
Air Force Base 


936 W 
Din- 
Air - 


Southern New England—Dec. 4 


The Hedges, New Britain 
Dinner 6:45 p.m., meeting 8:00 p.m 
The Jet Grows in Connecticut—wWil- 
liam P. Gwinn, general manager, 


Conn 


Continued on Page 86 
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WENTY-FIVE hundred of the people 

most directly concerned with pro- 
ducing today’s aircraft and engineering 
tomorrow’s took off from all parts 
of the country and converged on Los 
Angeles’ new Statier Oct. 1-4. The 
occasion was the SAE National Aero- 
nautic Meeting, Aircraft Production 
Forum, and Engineering Display—big- 
gest meeting SAE ever held except for 
recent Annual Meetings 

Over 1100 of those attending were 
on hand the first day for the 11 Produc- 
tion Forum panel discussions. The 
others arrived later to participate in 
the technical sessions—held two at a 
time on Thursday morning and after- 
noon and Friday morning and after- 
noon and singly those evenings and 
Saturday morning. All 900 tickets were 
taken for the dinner dance Saturday 
evening ending the four-day event. 

The crowds at first nearly over- 
whelmed the staff of the two-month 
old hotel. But they overjoyed Produc- 
tion Forum Chairman B. C. Monesmith 
and Program Chairman W. C. Heath 
and their hardworking committees. 

The meeting was sponsored by the 
Aircraft, Aircraft Powerplant, Air 
Transport, and Production Activities 
of SAE. They had the cooperation of 
SAE’s eight West Coast Sections as well 
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General Chairman W. C. Heath (left) beams as SAE President D. P. 
Barnard congratulates him on fine program he and his committee 
arranged 
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Just to see so many SAE members and guests here makes it worth all the work,” these three activity meetings vice-chairmen agree. 
of the SAE Air Transport Activity, A. L. Pomeroy of the SAE Aircraft Powerplant Activity, and F. W. Fink of the SAE 


W. C. Lawrence (‘left 


They are 


Aircraft Activity 


as of the Aircraft Industries Association of America, 
Inc. and the Air Transport Association of America 

Most of the papers presented will appear later in 
SAE Journal in abridged form. Exceptions will be 
three confidential papers presented at the Thursday 
evening session, which was open only to the 700-odd 
people specially cleared for it by the U.S. Air Force 
These three were “Soviet Air Weapons” by Fred 
Kobernuss of the Air Technical Intelligence Center, 
“Design Features of the Bell X-5 with Adjustable 
Wings” by J. A. O'Malley, Jr. and R. J. Woods of Bell 
Aircraft, and “Flight Experience with Delta Wing 
Aircraft” by Ralph Bayless of Consolidated Vultee 
Aircraft. 


Flying Faster and Higher 


Many of the papers discussed in the open sessions 
dealt with problems of flying faster and higher. 
Specialists in various flelds pointed out that near- 
supersonic aircraft are subjected to severe heat 
from aerodynamic friction as well as from hot en- 
gine parts. Such aircraft encounter also the very 
low temperatures that prevail at high altitudes and 
polar regions. At the same time, aircraft structures 
are called upon to withstand ever greater forces 
and powerplants to give better and better perform- 
ance. The result is, the meeting indicated, that 
aircraft designers are turning to new materials, giv- 
ing more attention to the effects of temperature 
extremes on systems and accessories, and requiring 
increasingly rigorous testing of powerplant and air- 
frame. 

Because of demands for higher strength at ele- 
vated temperatures, steel is threatening to displace 
aluminum in some applications and titanium is 
displacing steel in others. Douglas is experimenting 
with Crucible Steel’s Hy-tuf high-tensile steel in 
landing gear assemblies, catapult hooks, and ar- 
resting hooks, C. H. Stevenson of Douglas’ El Se- 
gundo plant revealed. Results are so good that 
high-strength steels of this type may even replace 
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aluminum wing spars in supersonic airplanes, he 
said. Hy-tuf is a ductile, low-alloy steel giving 
almost the same tensile strength-weight ratio as 
75ST aluminum extrusion with a strength of 80,000 
psi. 

North American Aviation is using the new pre- 
cipitation hardening steels Armco 17-4PH and 17- 
7PH and Carnegie-Illinois Stainless W, Gordon 
Fairbairn disclosed. His company finds that these 
alloys combine superior corrosion resistance with 
mechanical strengths comparable to those of highly 
heat-treated low-alloy steel. Utilization of precipi- 
tation hardening steels saves both man-hours and 
tooling expense, according to Fairbairn. 

Aluminum alloys are advancing too, J. A. Nock 
of Alcoa showed. Among the alloys he discussed 
was XA78S, which he described as a higher strength 
75S-type alloy. The new alloy was said to develop 
about 10% higher strength than 75S. Formability 
and resistance to stress-corrosion cracking are not 
quite so good for the new alloy, however. 

For fire walls, titanium is replacing steel. Titan- 
ium weighs only two-thirds as much as stainless 
and can be substituted on a gage-for-gage basis in 
the temperature range 300-700 F. Substitution of 
titanium for stainless on 11,500 sq in. of firewall in 
the DC-7 is saving 64 lb per plane, Douglas’ W. E 
Kavasch reported. Titanium will not burn through, 
he said, although ultimately it may have to be re- 
placed because of embrittlement resulting from ab- 
sorption of oxygen, nitrogen, hydrogen, and carbon 
at elevated temperatures 

Ceramic coatings on heat-resistant 
improving their performance significantly. Solar- 
amic processed Type 321 stainless burner liners 
have given more than 500 hours of satisfactory op- 
eration, John V. Long of Solar Aircraft reported. 

Unfortunately, there’s no such coating for rubber 
parts, which may be subjected to high temperatures, 
particularly in very fast planes. Buna-N and simi- 
lar compounds used for seals in contact with fuel 


steels are 
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and for fuel tanks retain good physical properties 
up to 200 F but at 290 F rapid deterioration may be 
expected. Julius Jonas made this point in his paper 
on the effect of aerodynamic heating on fuel sys- 
tems. 

Not all temperature problems with rubber and 
metals are at the high end, of course. Modern air- 
craft are expected to function at ambient tempera- 
tures of -65 F. But that doesn’t mean that every 
detail part must function at -65 F, warned North- 
rop’s Charles M Miller in his paper on elastomers. 
Many rubber or rubber-like parts in instruments, 
cameras, or rocket equipment will always be in 
heated compartments when called upon to function. 
There’s no need to require such rubber parts to pass 
a flexibility test at -65 F, he reminded designers. 

Bernard Gross of Rohr Aircraft described Chan- 
O-Seal, a new type of sealant he believes superior 
to conventional unconfined synthetic rubber fuse- 
lage seals. In the application of Chan-O-Seal, he 
explained, a channel is provided adjacent to the 
joint. The channel is filled with a non-curing seal- 
ant by injection from the outside of the structure 
through injection ports. 


Plastic Enclosures 


In the field of transparent plastic enclosures for 
aircraft, craze resistance as well as heat resistance 
is a problem in high-speed aircraft. With these 
problems in mind, aircraft manufacturers have 
been studying three new types of plastics, G. E 
Hughes of Boeing related. They are: 

1. Cross-linked acrylic Rohm and Haas’ new 
5105XP is of this type. It has good light transmis- 
sion characteristics and resists deterioration from 
heat and aging. Mechanical properties are equal 
or superior to those of the methyl methacrylates 
now commonly used for enclosures. The 5105XP 
offers advantages on present aircraft, but aircraft 
manufacturers feel its heat resistance will be in- 
adequate for future faster aircraft. 

2. Polyester materials like Sieraccin 611 and 
Selectron 44. Outstanding property of the polyester 
resins is their apparent complete craze resistance 
Mechanical and forming characteristics are good, 
but insufficient thermal resistance will probably 
limit their use on supersonic aircraft. 

3. Polymethyl alphachloroacrylate, known as 
PMACA. Materials of this type, such as Gafite, 
show excellent heat resistance, having a heat dis- 
tortion point of 250 to 270 F. Craze resistance and 
strength are high also. 

PMACA appears to be the likeliest material for 
enclosures on supersonic aircraft, Hughes opined. 
But because of the toxicity and handling difficulties 
of the basic monomer, the supply of PMACA is now 
insufficient for high production. 

At the same session came news of a new thermo- 
setting foamed plastic for making filled-in-place 
sandwich structures. The new material is Lock- 
foam, which Lockheed’s J. M. Gerschler described. 
Liquid Lockfoam is poured into the sandwich cavity 
Subsequent heating brings about a chemical reac- 
tion in which carbon dioxide is generated. The re- 
sult, on cooling and solidification, is a cellular struc- 
ture securely bonded to the outer skins. Lockfoam 
has been used in control surface tabs, experimental 
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After they had seen the eagerness of the crowds 
that packed the production discussions, the 
Production Forum Executive Committee laid 
plans to spread next year’s ganel meetings over 
two days instead of just one. The idea is to give 
people a chance to attend more panels and to 
have larger rooms available for the panels. 


SAE Council held a meeting during the Aeronau- 
tic Meeting, the first in conjunction with the 
West Coast Aeronautic Meeting in 10 years. 
The Council approved tentatively plans to hold 
next year’s West Coast Aeronautic Meeting and 
Aircraft Production Forum Sept. 29 through Oct. 
3, again at the Los Angeles Statler. 


Geographically minded men who wandered along 
by the row of rooms named for the cities where 
Statler has hotels—like the Dallas Room, the 
Hartford Room, and the St. Louis Room—won- 
dered about the name of the last room in the 
series, the ‘Foy Room.” But SAE Journal's 
genealogical editor uncovered the fact that “Foy” 
is the name of the family who owned the man- 
sion torn down to make way for the hotel. 


SAE President D. P. Barnard attended the Aero- 
nautic Meeting, then took off the day after it 
was over for a 10-day trip to Hawaii, including 
a visit with SAE Hawaii Section. 


SAE Past-President Bill Stout and Duke Reynolds 
‘“‘superintended” while a crane operator maneu- 
vered a five-story-high palm tree into a hole dug 
for it in the landscaped grounds in front of the 
hotel. Couldn't have done it better themselves, 
they admitted. 





Five ways to speed passengers between 


or airport waiting room 


Airplane taxis in front of this loading dock, wheels are positioned 
1 on Loadair conveyor, and conveyor draws airplane to dock. Passengers 
use upper level of dock, and freight moves along lower level 


Zz 


cam M59 995 959 =5 =, \ Mobile gatehouse transports 

ae | oie elalelaalas’ P passengers from airport 
‘ . ij j waiting room to plane ready 
em } on runway It’s much 

a | | cheaper to run the bus be 
: i tween the terminal building 
and the runway than to taxi 


the plane that distance 


\ 


Pivoted, extendable passenger loading ramp positions its exit precisely at aircraft door 
way. Passengers are protected from weather and need not climb the usual steps up 
to plane 
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downtown terminal 


and plane . .. shown in Aero Meeting papers 


by ... 1. H.W.Anderson 9 E.W. Fuller 3, H.M. Henion 


Whiting Corp. American Airlines * Airways Engineering Corp. 


E. G. Stout F.N. Piasecki and L. S. Wigdortchik 


* Consolidated Vultee * Piasecki Helicopter Corp. 


INITIAL CONTACT OPERATION 


4. 
SPEED REDUCTION AND 
Water-based transport contacts ; . PIER EXTENSION PHASE 


buoy, which swings plane around 
while pier emerges from dock 
Passengers debark down stair 
way over wing. Idea is that 
many cities can better accom 
modate this type of port for 
water-based craft than addi 
tional airport facilities 


IN THIS SCHEME THE PILOT (5S IN 
FUbLCONTROL OF THE AIRCRAFT 
FROM LEAVING THE PIER, THROUGH 
FLIGHT, AND BACK-FO-IHE PIER 


DOCKED FOR SERVICING OPERATIONS 


a 


Pod-type helicopter replaces limousine for transporting passengers from center of large city to its 
airport. Small truck moves pod around airport, and helicopter proper departs with another pod 


os 


> —™ 
a 
vs ’ 
> 
aul 


~~» 


NOVEMBER, 1952 





radomes, rocket doors, gas tank shockboards, and 
ailerons, according to Gerschler. 

The “radomes” Gerschler mentioned, as the initi- 
ated knew, are the plastic housings that protect 
airborne radar equipment. A six-paper symposium 
on the subject brought out that: 

@ Radomes are generally made from glass-fiber- 
reinforced resin laminates. Large radomes are usu- 


ally made from two or more layers of reinforced 


resin separated by some low-dielectric material. 
Basic steps in the fabrication of the reinforced 
resin layers are (1) saturating the glass fiber filler 
material with the resin, (2) laying up this impreg- 
nated material in or on the mold, and (3) curing 
by the application of moderate heat and pressure. 

® Sandwich-type radomes of currently used plas- 
tic materials are not suited to supersonic aircraft 
The limitations lie in the physical and electrical 
properties of available dielectrics 

@ Radomes protecting gun-aiming radar suffer 
from gun blast. Deleterious effects can be mini- 
mized by designing radomes to be small and well 
rounded. Blast reducers help too. 

@ Optical characteristics to be considered are the 
radome’s efficiency in transmitting microwave radi- 
ation, its reflection of energy both outside and in- 
side, the refraction of waves passing through the 
radome, and the diffraction occurring because wave 
length is a large fraction of the diameter of the dish 

@Ice build-ups on radomes impair radar per- 
formance. Ethylene glycol spray systems provide 
reasonably satisfactory de-icing and anti-icing. 

@ Primary problem in wind tunnel testing of 
icing equipment is reflection from tunnel walls. It 
can never be eliminated altogether, and it must be 
compensated for in considering results of wind tun- 
nel tests. 

Those who contributed papers to this symposium 
on radomes were R. L. Whann and J. A. Sporcic of 
North American, H. A. Hummel and Al Leipzig of 
Douglas, E. T. Phillips of Ryan, W. Garcia of Con- 
solidated Vultee, C. A. Gibbons of Northrop, and 
F. E. Lenherr of Northrop. 
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J. H. Kasley (left) and | 
M. Mergen with the Manly 
Memorial medals they re 
ceived from G. W. Newton 
for the paper on turboprop 
propellers they presented at 
last year's West Coast Aero- 
nautic Meeting. They re 
ceived the medals and cer 
tificates at the Friday 
evening session 


Radome icing is, of course, only part of the icing 
problem. The whole aircraft icing problem was 
considered in another six-paper symposium. Par- 
ticipants agreed that as long as thrust can be main- 
tained, the modern airplane can cart around an 
amazing amount of ice—but it shouldn’t have to. 
Myron Tribus of the University of Michigan faculty 
stated the problem in general terms. C. M. Christ- 
enson of United Air Lines and D. M. Patterson of the 
Air Force explained it from the users’ point of view. 
B. L. Messinger of Lockheed, E. E. Callaghan of 
NACA, and A. A. Brown of Pratt & Whitney dis- 
cussed solutions. 

Extreme high temperatures around engines con- 
tinue to be a problem, however, the meeting showed. 
Turbine engines are difficult to cool sufficiently at 
low altitudes either at high speeds—where engine 
temperatures are maximum—or under static condi- 
tions—where externally forced convection cooling is 
lacking. Just as serious are the problems at very 
high altitudes like 50,000 ft, where the decreased 
air density destroys the effectiveness of convection 
cooling and radiant heat transfer must do more of 
the job, Leonard J. Lyons of Northrop explained 
As flight speeds continue to increase into the super- 
sonic regime, the entire flight path becomes a tran- 
sient problem, he said. Different parts of the in- 
Stallation become critical at different times, and it 
is necessary to examine each part as the flight con- 
ditions change. 

High temperature problems are the reason 
Ralph Kress of Solar gave for Solar’s concentration 
on multi-flap afterburner nozzles instead of the 
bulb-type nozzles. The latter have better dimen- 
sional efficiency, but it is exceedingly hard to make 
their actuators work, since they must be located 
inside the hot annular stream of the afterburner. 
Multi-flap nozzles and their actuators stand up 
better and, besides, are easy to manufacture. 

Kress emphasized, as did William H. Hand of 
North American in discussing jet-engine exhaust 
nozzles, that airplane base drag increases as the 
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annular area between the jet stream and the air- 
frame air stream increases. The discontinuity be- 
tween airframe and nozzle creates a low pressure 
area representing a drag on the plane, they ex- 
plained. This drag and the fairing drag should be 
balanced against the thrust coefficient obtainable 
in considering any nozzle, Hand warned. 


Design Philosophies Outlined 


In discussing pneumatic starters for turbine en- 
gines A. K. Forney of the Navy Bureau of Aeronau- 
tics outlined the Navy’s philosophy on starters for 
carrier aircraft: “The starter and control valve will 
be installed in the aircraft. The gas turbine com- 
pressor will be considered special equipment not 
included in aircraft weight empty, but it shall be 
packaged in such a manner that it can be carried 
with the aircraft at the option of operating person- 
nel. It is intended that the aircraft carry the com- 
pressor on cross-country and ferry flights, and also 
on staging operations, but that it will be left at the 
base during combat missions.” 

British and American philosophies on design of 
turbine engine controls were contrasted by C. S. 
Constantino of Wright Aeronautical. The British 
feel, he related, that the pilot should assume re- 
sponsibility for the proper operation of the engine. 
American thinking is that the pilot should be free 
to devote his undivided attention to flying the air- 
plane 

The more complicated the engine, the more flight 
testing it requires, according to the symposium 
held the final morning of the meeting. Steps in the 
typical flight testing program are: 

1. Determining performance of the basic engine 

particularly the effects of transient flight condi- 
tions, which can not be determined in present 
ground facilities. 

2. Checking engine auxiliaries, such as controls 

3. Testing the afterburner, if any, and its con- 
trols. 

4. Refining components of the engine and its 
installation 

All this takes time. The sooner the engine can 
be flown, the better. That’s why planes equipped 
to serve as flying test beds for new engines are so 
useful, emphasized M. C. Benedict of Westinghouse, 
W. E. Stanger of GE, J. R. Steding of Allison, and 
H. B. Archer of Pratt & Whitney. 

It will be three to five years before ground test 
facilities will be capable of simulating dive and 
climb conditions, Lt. Col. D. M. Ross of the Wright 
Air Development Center estimated. However, new 
altitude simulation chambers now under construc- 
tion for the military services and NACA will be able 
to simulate most if not all of the transients at con- 
stant altitude, Ross disclosed. 

From drop tests of its AJ-1 Navy attack bomber, 
North American has found that drop tests with two- 
thirds wing lift yield conservative results, J. W. 
Gaines and F. V. Wagner reported. Vertical loads 
would compare more closely with field landings if 
a wing lift of 1 to 1.2 were used. Drag loads appear 
to be conservative even if this amount of wing lift 
were used, since they do not appear to be critically 
affected by vertical loads, the two North American 
structures men concluded 
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Best sellers at the preprint counter were }. V. 
Long's ‘Ceramic Coatings Solve High Tempera- 
ture Problems” and Ralph Kress’ ‘“Afterburners 
and Variable Nozzles.” Altogether, 2059 pre- 
prints were sold at the meeting. 


The fire alarm that woke Statler guests early 
the second morning of the Aeronautic Meeting 
turned out to be only the result of a short cir- 
cuit in the fire alarm system, not a fire in the 
Aircraft Engineering Display as first suspected. 


Chairmen and secretaries, respectively, of the 11 
technical sessions were 

R. L. Schleicher and J. A. Sporcic 

E. C. Wells and H. J. Wood 

N. W. Bouley and J. H. Famme 

F. E. McCreery and C. F. Derbyshire 

A. L. Klein 

John Kline and T. J. Venator 

H. W. Holzapfel and J. M. Brye 

R. E. Johnson and J. B. Pitkin 

L. D. Bonham and O. E. Brown 

P. A. Colman and Victor Hudson 

F. H. Sharp and Paul Lansing 


Bob Steeneck of Fafnir—one of the originators 
of SAE production forums—came out from 
Cleveland to see the idea applied to West Coast 
aircraft production problems. Planners and par- 
ticipants in the West Coast panels are carrying 
on in the finest traditions, he said. 


Members of the Production Control Panel at 
the October 1 Production Forum became known 
as the “Prisoners of Zenda.” When many more 
people signed up for the discussion than the 
Statler room assigned could accommodate, hasty 
negiotiations secured use of the Zenda Ballroom 
across the street. Panel members occupied the 
bandstand, and the other participants fired ques- 
tions at them from the dance floor. 





Two men who bore much of the responsibility for the Aircraft Production Forum, 
Chairman B. C. Monesmith and Sponsor J. L. Atwood 


HIS year’s all-day Production Forum had the new Hotel Statler 

bursting its seams to accommodate the more than 1100 manufactur- 
ing men who attended the 11 panels. These information-seeking 
engineers, almost double the number at last year’s Forum, exchanged 
practical ideas irn@Mively discussions 

All agreed the over-capacity crowd and rich harvest of ideas from 
information swapping stemmed from one factor: a program of panel 
subjects keyed to today’s production problems. The planning job on 
this program was done by Forum Sponsor J. L. Atwood, General Chair- 
man Burt Monesmith, and the members of their team. A two-day 
Forum has been suggested for next year 

All 11 panels yielded a high take-home pay in helpful how-to-do- 
it’s and solutions to knotty problems. Production engineers in the 
airframe industry let down their hair on worrisome situations in 
processing materials, devising control methods, getting the most out 
of machining methods, and supervising men. 

Engineers unveiled cost-saving ideas in which their companies had 
invested much time and money. And just for the asking, men from 
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roduction 


small plants received priceless 
advice from specialists with 
larger firms. The give-and- 
take crossed over competitive 
lines, extended between prime 
and subcontractor, buyer and 
vendor. Here is a sampling of 
the thoughts aired: 

@ From the tooling session 
came forth suggestions on how 
to keep down tooling costs, 
despite the trend toward more 
complex assemblies. 

@ New techniques for form- 
ing (such as hot forming, 
stretch forming, draw forming, 
and reduction hand forming) 
work best in certain applica- 
tions. 

@ Three-dimensional machin- 
ing shared billing with other 
metal-cutting developments in 
a panel on that subject 

@ Cost control discussions 
evaluated the worth of time 
studies. 

@ Just how far should you go 
in statistical quality control? 
Cost-conscious production men 
worked over this query and 
came up with answers for vary- 
ing situations. 

@In reducing cost of elec- 
tronic equipment, most agreed 
more coordination is needed 

. coordination with engi- 
neering, suppliers, and the mili- 
tary services. 

@ At the panel on plant en- 
gineering and plant layout, 
production men were told to 
keep an eye on maintenance 
and best equipment utilization. 

@ Techniques for installing 
flush rivets and high-shear 
fasteners shared billing with 
other items at the mechanical 
joining panel. 

@ Manufacturing men learned 
that change orders were plagu- 
ing most plants and no one had 
a foolproof way to control 
changes so as to eliminate con- 
fusion and added costs 

@ Vendors came away with 
helpful ideas in handling paper- 
work at discussions of procure- 
ment problems. 
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These five members of the Aircraft Production Forum Executive Committee are E. F. Gibian, B. A. Willsey, B. K. Bucey, 
B. C. Monesmith, and H. W. Thue 


Change Control 


Ballroom tloor 


HF. B 
erry, North American: A P. Schunck D 
c 
Shappell Douglas Secretary. 


glas: Edw 
S.J Worth Northrop and DLN 


ard Holliste; Lockheed Panel Leader 


clssac, Univ 


H.E Herdrich Northro 


ersity of Southern Califingsne! Co-Leader N H 


Manufacturing Cost Control 


Secretary John Gronemeyer, North American; Paul Athans, Convair Herbert Hall, Douglas; Fred Neale, Boeing; Panel Co-Leader Herbert Cald 
well, Lockheed: J. C. Mabe, Douglas; and Panel Leader W. F. Snelling, North American 


Turn page for more Production Forum pictures 
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... More pictures of the Aeronautic Meeting 


Fastening and Mechanical Joining 
WED 1HURS FRI 
Ballroom gi 


H. Jj. Sumner, Convair; Frank Young, Douglas; Jack Kahlo, Northrop; Panel Leader S. N. Bean, Lockheed; Panel Co-Leader L. E. Ganahl, Lockheed 
Joerg Litell, Ryan Aeronautical; and Secretary R. L. Hand, Lockheed 


Machining 


- 
HWINGALLS ROR HONE O WHLIAMS 


Secretary H. W. Ingalls, Solar Aircraft; C. R. Lewis, Chrysler; Panel Co-Leader J. A. Logan, Solar Aircraft; Panel Leader B. A. Willsey, Solar 
Aircraft; W. A. Nordhoff, Douglas; Glynn Williams, Axelson Mfg.; and Willard France, Boeing 


a , 
 \ : 
Keith A. Wilhelm, Lockheed: H. G. Engler, Ryan Aeronautical; Panel Leader O. A. Wheelon, Douglas; Panel Co-Leader J. S. Corral, North 
American; H. A. Abling, Boeing; and Secretary Donna M. Ohm, Douglas 
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Production Forums in action... 


Production Control 


Secretary Roy L. Anderson, Douglas; P. J. Prescott, North American; Panel Co-Leader F. W. Lloyd, Northrop; Panel Leader |. B. Adams, Indus 
trial Plastics; M. A. Garrett, Douglas; C. W. Seymour Jr., Solar Aircraft: C. W. Easton, Boeing 


WED THORS FRI 
Ballroom Floor 


es - Cd 5 ri . seine al » Catt, 
L. M. Welsch, Boeing; Lester L. Galloway, North American; Secretary C. H. Hansen, AiResearch; Panel Leader Charles W. Clarke, AiResearch; 
Panel Co-Leader E. M. Boykin, Hughes Aircraft; M. J. Fayrweather, Northrop; and A. F. DuFresne, Consolidated Engineering 


Turn page for more Production Forum pictures 
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.. . More Production Forum pictures 
Quality Control 


R. S. Catlin, Northrop; Secretary W. F. Stryker Douglas; Panel Co-Leader G. H. Prudden, Lockheed; Panel Leader B. W. Clawson. Douglas: Roy 
E. Paine, Alcoa; |. Dagan, Rohr Aircraft; and George H. McDonald, North American 


g and Plant Layout 


Plant Engineerin 


can 
Leader H Ww. Linton, North Amer! 
s: Panel Co-Le 


ta 
A. Burton, Dousias «att 


Panel rr . Parkhurst, Hughes 


altz, Douglas an 


Mfg 
Fo ki, Kaiser 
R. }. Swonk Lockheed; Seer R. Plesk! 


Economics of Tooling 


E. F. Mellinger, Ryan Aeronautical; C. S. Wagner, Lockheed; C. S. Glasgow, Douglas; Panel Leader B. F. Raynes, Rohr Aircraft: Panel Co-Leader 
B. K. Bucey, Boeing; R. L. Pollock, North American: G. R. Gordon. Convair: and Secretary R. A. Peterson, Rohr Aircraft 
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Exhibitors at the SAE Engineering Display 


held with the Aeronautic Meeting included: 


Aeroproducts Division, CMC 
Aeroquip Corp 

AiResearch Manufacturing Co 
Barber-Colman Co 

Bendix Aviation Corp 

C & H Supply Co 

Chiksan Co 

Cleveland Pneumatic Tool Co 
Continental Aviation G Engineering Corp 
General Controls Co 

Hi-Shear Rivet Tool Co 
Hydro-Aire, Inc 

Kelite Products, Inc 

Lear, Inc 


Lord Manufacturing Co 
Resistoflex Corp Stratos Division 


Fairchild Engine G Airplane Corp 


New York Air Brake Co ane Hetisnatiad Ga 


Vickers, Inc 
Pacitic Airmotive Cor Scintilla Magneto Division 
. Bendix Aviation Corp Western Gear Works 


Pacific Scientific Co Solar Aircraft Co United States Steel Co 
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L. IRVING WOOLSON, vice-president in charge 
of manufacturing and a director of DeSoto Motor 
Corp., a subsidiary of Chrysler Corp., has been 
elected president of DeSoto. Woolson has been 
with Chrysler Corp. for more than 24 years and 
with DeSoto since 1936. He became operating 
manager in 1948 and vice-president in 1950. 


HAROLD R. HARRIS will become president of 
Northwest Airlines on Jan. 1. He has been vice- 
president of Pan American Airlines. During 
World War II, Harris was brigadier general and 
chief of staff of the Air Transport Command 
He has been vice-president in charge of Atlantic 
operations for Pan American since 1950. He was 
SAE vice-president representing Air Transport 
Activity in 1947 


A. DALE HERMAN has been named vice-presi- 
dent and general manager of Marman Products, 
Inc., Inglewood, Calif. Herman was previously 
general manager of the El Segundo Division of 
Vickers, Inc., and had been with that company 
for 18 years 


DEXTER S. KIMBALL, JR., has been named 
general manager of Bendix-Westinghouse Auto- 
motive Air Brake Co., Elyria, Ohio. Kimball 
joined Bendix-Westinghouse in 1945 as factory 
manager and has supervised all manufacturing 
departments, methods, inspection, standards, 
production control, plant engineering and in- 
dustrial relations since that time 


EARL F. RIOPELLE has been appointed to the 
newly-created post of manager of engineering 
for the Houdaille-Hershey Corp., Detroit. Rio- 
pelle joined Houdaille in 1951 as supervisor of 
engineering for the western divisions. Prior to 
that he was assistant chief engineer of the Morse 
Chain Co. 


GEORGE B. MOSELEY has been named general 
sales manager of Firestone Steel Products Co., 
Akron, Ohio. Moseley, who has been sales man- 
ager for contract manufacturing, joined the 
company in 1949. He was previously sales man- 
ager of the Hupp Corp., Cleveland, Ohio. 


About 


WALTER A. OLEN has been elected 
chairman of the board of directors of 
the Four Wheel Drive Auto Co., Clin- 
tonville, Wis., after 42 years as the 
company’s president. 


A. E. MOORE has been appointed 
vice-president and director of research 
and development of the R. M. Hollings- 
head Corp., Camden, N. J. Previously 
director of the new products develop- 
ment division, Moore has been with the 
company for 29 years. V. M. MANTZ 
has been named director of govern- 
ment and industrial research, report- 
ing to Moore. Mantz joined Hollings- 
head in 1931 as superintendent of 
lubricant research, and has since been 
assistant director of research and most 
recently director of research 


K. T. KELLER, chairman of Chrys- 
ler Corp., has been chosen to receive 
the 1952 Industrial Award of the 
Society of Industrial Realtors The 
Award recognizes “a most significant 
contribution to the industrial develop- 
ment of North America in the public 
interest.” 


ROBERT J. KRAUSE has been 
named assistant to the general man- 
ager of the Pacific Division of Bendix 
Aviation Corp., North Hollywood, Calif 
Krause joined the Pacific Division six 
years ago as a missile development en- 
gineer, and has most recently been in 
charge of the division’s New York sales 
office 


DR. ALFRED J. BUCHI of Winter- 
thur, Switzerland, received the George 
R. Handerson Medal of the Franklin 
Institute, Philadelphia, Pa., in a cere- 
mony at the Institute on Oct. 15. The 
citation accompanying the medal 
states that Buchi has been chosen 
“in view of his contributions in aug- 
menting the capacity and performance 
of the four-cycle diesel engine through 
his supercharging system, in all classes 
of service, but particularly in the rail- 
way field.” 
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Members 


GEORGE E. STOLL, vice-president 
and a director of Bendix Aviation 
Corp., has been named group execu- 
tive in charge of the Automotive and 
Mid-Western Divisions. He will con- 
tinue as general manager of Bendix 
Products Division, South Bend, Ind 


S. W. G. EDLIN is now superintend- 
ent of transport of the City Transport 
Center of Singapore, Malaya. Edlin 
was formerly chief mechanical inspec- 
tor for Singapore’s Registrar of Ve- 
hicles Department 


THOMAS M. LOGAN has recently 
returned to Caterpillar Tractor Co 
Peoria, Ill., from two years military 
leave during which he served the Army 
as commanding officer of the 403rd 
Engineer Base Depot in Germany 
Logan's new post at Caterpillar is en- 
gineering and cost analysis manager 
for the purchasing department Be- 
fore being recalled to the Army, he 
was Caterpillar’s manager of service 
development 


DONALD P. FRANKEL has been ap- 
pointed special assistant to the direc- 
tor of engineering and manufacturing 
of Marquardt Aircraft Co., Van Nuys, 
Calif. Before joining the engineering 
Staff at Marquardt in September 
Frankel served as a consulting engi- 
neer assigned to headquarters, U. S 
Air Force. He has previously served 
with GMC’s Allison Division, Douglas 
Aircraft Co., and the Air Materiel 
Command Headquarters 


E. B. NEWILL, vice-president of 
General Motors and general manage! 
of Allison Division, takes on new duties 
with the consolidation of GMC’s Aero- 
products Division, Dayton, Ohio, with 
Allison Division. The consolidation is 
designed to further coordinate Allison's 
aircraft engine operations with Aero- 
products’ propeller production. Day- 
ton operations will be known as Aero- 
products—Allison Division 
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HARLAN KNOX PERRILL has been 
named manager of the engine di- 
vision of Pacific Airmotive Corp., Bur- 
bank, Calif. Perrill, who retired from 
the U. S. Navy as a commander in 
1946, has since served Solar Aircraft 
Co., Consolidated Vultee, and has 
most recently been with Hughes Air- 
craft Co. as industrial enginee: 


Sillcox Zaoral 


LEWIS K. SILLCOX has been elected 
vice-chairman of the board of the 
New York Air Brake Co., after serving 
as executive vice-president of the com- 
pany since 1949. He came to the com- 
pany as a vice-president in 1927 from 
the Chicago, Milwaukee and St. Paul 
Railroad. CHARLES T. ZAORAL has 
been named vice-president in charge 
of operations For the past seven 
years, Zaoral has been general man- 
ager of the international division of 
Bendix Aviation Corp. and a director 
of its subsidiaries in Canada and Aus- 
tralia. 

RALPH 8S. DAMON, president of 
Trans World Airlines, has been elected 
to the board of directors of the Shera- 
ton Corp 


DWAIN E. FRITZ has been named director of 


engineering and 
Jack and Heintz, Inc., 
are newly-created positions 


assistant to 
Cleveland, 
Fritz 


the president of 


Ohio. Both 
joined the 


company in 1948 as manager of the special avia- 
tion projects section and for the past three yea 


has been chief engineer 


J. ALLAN MacLEAN 


has been 


named directoi 


of industrial relations for Bendix Products Di- 


vision of Bendix Aviation 


Ind. 


Corp., 
MacLean joined Bendix in 1940 after serv- 


South Bend, 


ing as assistant professor of aviation engineering 


at Notre Dame 


He has most recently been as- 


sistant manager of the aircraft products section 


at Bendix 


WARREN H. CARHART has been elected vice- 
president of South Western Gear Works, Hous- 
ton, Texas. Carhart, who was formerly super- 
visor of application engineering at the company’s 
Lynwood, Calif., plant, will now manage the 
Houston plant 





° WALTER D. FOLLIS is now general 
More Promotions at Studebaker superintendent of Ford Motor Co. of 
South Africa, Ltd., in Port Elizabeth, 
South Africa. He was formerly works 
Following his recent promotion to be chief engineer manager of South African Motor As- 
of Studebaker ‘see September SAE Journal, p. 99), semblers and Distributors. Ltd 
HAROLD E. CHURCHILL has now been made vice- 
president of engineering. He succeeds to the post RERNARD GOLDMAN has joined 
“len amg ‘caeeenal ‘aoe promotior f ee See wat ene ae 
was . a se C on o Qnerry Cor g . 7 
M. P. DeBLUMENTHAL to chief research engineei gett nip ne earn ag ie. 
(see October SAE Journal, p. 86) cations department. He was formerly 
Additional promotions announced this month by supervisor of technical publications fo1 
Cherchitl Churchill are: E. J. HARDIG to become chief passen- Stanley Aviation Corp., Buffalo N.Y 
ger car engineer, W. W. SMITH to be chief adminis- 
trative engineer, and A. G. LAAS to be chiéf product engineer. R. E. Mac- —— _ mm 
KENZIE will continue as chief truck enginee1 " BOSSES G. CUMMINGS ts now 
Hardig was previously chief chassis engineer; Smith and Laas were executive district FepreseEassve = Detrort , oe 
engineers. Hardig first joined Studebaker as a draftsman in 1919. Smith has the Bt. Kennedy Co. New Tork 
been with Studebaker since 1925 and has the distinction of having been the first 
of its engineers assigned to aircraft projects. He served as production enginee! 
for the Army Air Forces from 1942 until his return to Studebaker in 1945. Laas 
has been with the company for 25 years; during World War II, he was in charge 
of receiving inspection at the aviation plant 


City. Cummings was previously sec- 
tion supervisor of engineering in the 
engineering laboratory of Ford Motor 
Co. 


JAMES C. BLAKE has joined Gen- 
eral Electric Co. at Lockland, Ohio, as 
a technical engineer in the aircraft 
nuclear propulsion project. Blake was 
formerly a project engineer for Sperry 
Gyroscope Co., Great Neck, N. Y 


FRED R. HILSON is now sales man- 
ager of the Battery and Starter Co., 
Inc., Buffalo, N. Y. Hilson was pre- 
viously general sales manager of Auto 
Electric Service Co., Inc., in Toronto 
MacKenzie Ont 

CHARLES N. HASKINS has been 
promoted to Chicago district sales 
manager for the Fram Corp. of Provi- 
dence, R. I. Haskins was formerly in- 
dustrial sales engineer in Fram’s 
Houston, Texas, office 


DOYLE C. REYNOLDS is now spe- 
cial representative in sales develop- 
ment for Caterpillar Tractor Co. 

F. L. BIRD has been appointed operating man- Peoria, Ill. Reynolds was formerly 

ager of the Wyoming and Warren Avenue Plants with the off-highway department of 

Detroit, of DeSoto Division of Chrysler Corp Mack Truck Co.’s central division in 

For the past year Bird has been factory manage: Chicago. 

of the Wyoming Plant, and prior to that was 

assistant to the operating manager JOHN T. FORD has been promoted 
to design supervisor in the body de- 
partment of GMC’s Chevrolet Motor 
Division, Detroit. Ford was previously 
senior body designer for Chevrolet 


DONALD L. POWELL is now a 
lieutenant, j.g.. in the U. S. Navy 
stationed in Washington, D. C., as 
planning and facilities officer for the 

ROBERT L. McWILLIAMS has been named staff torpedo branch of the Navy's Bureau 
assistant of the educational relations section of of Ordnance. Powell spent last year 
General Motors Corp., Detroit. McWilliams has in Istanbul, Turkey, as visiting lecturer 
been a member of GM’s engineering staff since in mechanical engineering at Robert 
1940 and since 1948 has headed the technical College, and prior to that was with 
data department In his new assignment, he Standard Oil Co. (Ind.) at Whiting 
will handle college contacts in connection with Ind 
General Motors’ educational relations program, 
as well as the development of informational G. WALLACE ZELLER is now presi- 
material to be made available to engineering dent of South Jersey Autos, Inc., Had- 
colleges donfield, N. J. Zeller was formerly 
with Rohrer Chevrolet Co., Camden 
N. J., as director of service 
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JOHN F. SOCOLOFSKY has been 
promoted to supervisor of the fuels and 
lubricants section in the research and 
development department of Socony- 
Vacuum Oil Co., Inc., Paulsboro, N. J 
Socolofsky was formerly assistant su- 
pervisor of the products section 


RICHARD L. BERRY 
named manager of ABK laminated 
plastic sales for American Brakeblok 
Division of American Brake Shoe Co., 
Chicago, lll. Berry was previously a 
sales engineer for the company 


has been 


JAMES H. ROBERTS, formerly de- 
sign engineer for Buffalo-Springfield 
Roller Co., Springfield, Ohio, has 
joined the Steel Products Engineering 
Co., also in Springfield, as assistant 
project engineer. 


JACK A. GREEN has joined North- 
rop Aircraft, Inc., Hawthorne, Calif., 
as a flight test analyst at the Muroc 
Dry Lake experimental flight test sta- 
tion. Green was previously with the 
engineering laboratory of Ford Motor 
Co. as schedule follow-up man 


M. W. HALL is now in Los Angeles, 
Calif., as regional sales engineer fo1 
Reynolds Metals Co Hall was for- 
merly representative of Thompson En- 
gine Service in Fort Worth, Texas. 


EDWARD H. LEDBETTER has 
joined the Diesel Construction Equip- 
ment Co., San Diego, Calif., as shop 
foreman of the engine department 
He was previously with Roy-Owen 
Truck Service, Lancaster, Calif 


WILLIAM P. BARNES is now assist - 
ant professor of mechanical engineer- 
ing at the University of Utah in Salt 
Lake City. Barnes was previously re- 
search engineer at the Lewis Flight 
Propulsion Laboratory of NACA in 
Cleveland, Ohio. 


ROBERT C. JONES has returned to 
the United States to become research 
technical advisor for Shell Oil Co 
with offices in New York City. Jones 
was previously technical advisor fo: 
Royal Dutch Shell in The Hague 
Holland 


CAREY F. RAMEY is now vice- 
president of Faber Laboratories of 
New York, Inc., in New York City 
Ramey retired from the post of 
sistant manager of the product accept- 
ance department of Standard Oil Co 
of California on Sept. 1, after 43 years 
with the company. 


as- 


PAUL W. FULLER is now a design 
engineer for Acme Engineering Co 
Muskegon Heights, Mich. He was 
previously with General American 
Aerocoach Co., East Chicago, Ind. 
Fuller is a past president of SAE’s 
Western Michigan Section 
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H. M. JACKLIN is now professor of mechanical 


engineering and head of the 


mechanical 


engi- 


neering department at Ohio Northern University, 


Ada, Ohio. 


He will continue the consulting en- 


gineering practice in which he has been engaged 


for the past 9 years 


M. M. SALIM has 
manager of Orient 
2akistan. Prior to this, he 
engineer 


been 


promoted to 
Airways, 
was Orient’s chief 


general 


Ltd Karachi 


E. BROOKHOUZEN has been promoted to staff 


engineer with the 
Caterpillar Tractor Co., Peoria 
joined Caterpillar in 1934 as 
machinist apprentice course, 


most 


engineering 
Ill. Brookhouzen 


and 
engineering department on graduation. He 
recently served as designe! 


department of 


trainee in the 
entered the 
has 


ALFRED W. SIEVING has been named super- 


visor of rubber-tired tractors for 
of Caterpillar Tractor Co., 


department 


the engineering 
Peoria 


ll. Sieving joined the company in 1937 in the 
tool design department and transferred to the 


engineering department as a 
signer in 1942 


transmission de- 


New Assignments at Pratt and Whitney Aircraft 


HENRY J. FISCHBECK has been ap- 
pointed staff metallurgist in the ad- 
vanced tool engineering group at Pratt 
and Whitney Ajrcraft Division of 
United Aircraft Corp., East Hartford 
Conn. Fischbeck, who for the past 10 
years has been supervisor of metal- 
lurgical and chemical processing in the 
production engineering department, 
will be succeeded by SPENCER W. 
DEMING, assistant supervisor since 
1945 

Fischbeck joined Pratt and Whitney 
in 1929 as chief metallurgist and 
organized the metallurgical and heat- 
treating departments. Deming has 


Fischbeck Deming 

been with the company since 1940, and 
was named assistant supervisor of 
metallurgical and chemical processing 
in 1945 





SAE Father and Son—and Grandson 


Newest Grandfather and Grandson 
team in SAE are J. M. CRAWFORD 
and JAMES CRAWFORD MOULE. 
Grandson “Jimmy,” a freshman at 
California Institute of Technology, 
has just become an SAE Enrolled 
Student The photograph was taken 
at the new LaJolla, Calif., hillside 
home home overlooking the Pacific, 
where SAE Past-President Crawford 
spends much time since his retirement 
last ‘year as vice-president of General 
Motors Corp 


It any SAE reader knows of SAE Father-and-Son combinations, both of whom are members of the Society, your editors would appreciate hear 
ing from you. We will write for photographs. Informal pictures are preferred to individual formal portraits. Your cooperation will be deeply 
appreciated—we don't want to miss any SAE grouping 


Snapped at the Tractor and Produc- 
tion Forum in Milwaukee in Septembe1 
are SAE father JOHN T. LIGGETT, 
assistant chief engineer of Allis-Chal- 
mers Mfg. Co., and son JOHN R, LIG- 
GETT, who is a field engineer for 
Timken Roller Bearing Co. The senior 
Liggett, an SAE member since 1919, is 
1952-53 chairman of Central Illinois 
Section 
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DONALD W. WING has been named 
chief engineer of the Available Truck 
Co., Chicago, Il. Wing was previously 
assistant manager of engineering for 
Precision Scientific Co. in Chicago. 


HARRY HAWKINS has been pro- 
moted to assistant works manager in 
charge of defense work at Saginaw 
Steering Gear Division of General 
Motors, Saginaw, Mich. He was for- 
merly sales and service manager 


HENRY M. HAAN is now with 
Nieuwe Afrikaansche Handels Ven- 
nootschap, S.A., in Leopoldville, Bel- 
gian Congo. He was formerly engineer 
for the Bureau Technique Bia in 
Leopoldville. 


RAY F. WILKIE has joined the trac- 
tor division of Allis-Chalmers Mfg. Co., 
Milwaukee, Wis., as application engi- 
neer. Wilkie was previously an auto- 
motive proof engineer at the Army’s 
Aberdeen Proving Ground, Aberdeen 
Md 


CHARLES 8S. PARKER is now with 
the manufacturers sales department of 
American Bosch Corp. in Springfield 
Mass Parker has previously served 
American Bosch as field engineer at 
the Cleveland and Detroit branch 
offices 


ROBERT P. ERNEST has joined 
Ford Motor Co.’s engineering labora- 
tory, Dearborn, Mich., as a research 
engineer Ernest was formerly design 
engineer for Hoffman Motor Develop- 
ments Co 


RICHARD R. GOODWIN has joined 
Chevrolet Motors Division of General 
Motors Corp., Detroit, as a project en- 
ginee!r on automotive accessories 
Goodwin was previously a project en 
gineer for Holley Carburetor Co 
Detroit 


E. V. ALBERT, who was formerly 
with the aviation technical service of 
the Texas Co. in New York City, ha 
joined the aircraft gas turbine division 
of General Electric Co Lockland 
Ohio, as technical engineer on in- 
stallations analysis 


HARVEY 8S. FIRESTONE, JR., has 
been honored for his work as chairman 
of the Presiding Bishop’s Committe 
on Layman’s Work by a resolution of 
appreciation adopted by the House of 
Bishops at the general convention of 
the Protestant Episcopal Church held 
Sept. 7-19 in Boston, Mass 


MAJOR GEORGE A. TUTTLE, who 
was an instructor in engineering draw- 
ing at the U. S. Military Academy at 
West Point, N. Y., is now taking the 
advance ordnance course at Aberdeen 
Proving Ground, Aberdeen, Md 
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Batt Honored by American Standards Association 


On November 25, WILLIAM L. BATT will receive 
from the American Standards Association the 
Howard Coonley Medal for distinguished service in 
the standardization movement. He is now minister 
in charge of the Economic Cooperation Administra- 
tion Mission to the United Kingdom and president 
of SKF Industries, Inc 

One of Mr. Batt’s signal services in the standardi- 
zation area was as chairman of the Sponsors’ Coun- 
cil, which was the United States industry group 
responsible for steering the American-British-Ca 
nadian screw thread unification project 


C. R. SCOTT has been named sales manager of 
Wolf's Head Oil Refining Co., Oil City, Pa. Scott 
has been with Wolf's Head since 1933 in a num- 
ber of capacities, and is a member of the com- 
pany’s marketing committee and refinery opera- 
tions committee. He is a vice-chairman of SAE’: 
Pittsburgh Section 


SIDNEY H. WEBSTER has been appointed sales 
manager of Aviation Engineering Corp., Wood- 
side, N. Y. Webster was previously manager of 
the west coast sales and engineering office of 
Eclipse-Pioneer Division of Bendix Aviation 
Corp. in Burbank, Calif 


ALLEN P. BLADE, who was formerly with the 
U. S. Atomic Energy Commission as an equip 
ment specialist, is now with the Munitions Board 
of the Department of Defense Blade is field 
editor of Washington Section 


A. V. PILLING has been appointed staff engineer 
in charge of powerplant and flight test engi- 
neering projects for Hayes Aircraft Corp., Bir 
mingham, Ala. Pilling was previously a member 
of the sales and engineering departments of 
Wright Aeronautical Corp., Wood-Ridge, N. J 
as airline consultant engineei 





WALTER F. SKINNER recently resigned as vice- 
president, director and sales manager of Woodall 
Industries, Inc., Detroit, to organize the Skinner- 
Adams Co., manufacturers’ representatives, at 
18323 James Couzens Highway, Detroit. Skinner 
had been with Woodall Industries for 24 years 


MAURICE PLATT, executive engineer of Vaux- 
hall Motors, Ltd., in Bedfordshire, England, has 
been elected chairman of the Automobile Divi- 
sion of the Institution of Mechanical Engineers 
Platt took office at the Institution's first fall ses- 
sion on Oct. 7 and gave an address on “The 
Changing Practice of Automobile Engineering.” 


JOHN D. ROGERS has been named automotive 
technologist for the Petroleum Chemicals Divi- 
sion of E. I. duPont de Nemours. He was previ- 
ously a senior engineer at the company’s pe- 
troleum laboratory, and prior to that was with 
Standard Oil Co. of California 


GEORGE E. MASON has been named chairman 
of the Manitoba Chapter of the American Society 
for Metals for the 1952 53 season Mason is 
chief engineer of the coach division of Motor 
Coach Industries, Ltd., Winnipeg, Man 


JOHN B. HULSE, managing director of the 
Truck-Trailer Manufacturers’ Association and 
chairman of Washington Section, was graduated 
from courses of the National Institute of Trade 
Association Management on Sept. 16 at a cere- 
mony in Toronto, Ont 


KENNETH G. BROMAN is now di- 
rector of sales engineering in the New 
England area for Miniature Precision 
Bearings, Inc., Keene, N. H. Broman 
was formerly with Matthews Mfg. Co., 
Worcester, Mass., as a sales engineer. 


CHARLES R. BRADLEE, who was 
formerly equipment engineer for Gen- 
eral Cable Corp., St. Louis, Mo., has 
joined the process development section 
of General Motors Corp. as a junior 
engineer 


ARTHUR CHARLES METTLER, 
who was formerly field service repre- 
sentative for E. P. Lawson and Co., 
is now a manufacturers’ agent with 
offices at 516 Fifth Avenue, New York 
City. 


M. T. MOLER has been named ad- 
vertising manager of United Special- 
ties Co., Chicago, Ill. Moler has been 
with the company since 1945 as a sales 
engineer 


ANDREW I. JOHNSON, who was 
previously a graduate assistant in the 
mechanical engineering department of 
the State University of Iowa, is now 
an instructor of mechanical engineer- 
ing at Case Institute of Technology, 
Cleveland, Ohio 


ARNOLD B. MEDBERY, formerly 
blower engineer for the Elliott Co., 
Jeannette, Pa., is now with the Trane 
Co., LaCrosse, Wis. 


RAYMOND W. SNOWBERGER is 
now sales representative in Dallas, 
Texas, for Southern Coach Mfg. Co., 
Inc., Evergreen, Ala. Snowberger was 
previously sales manager for South- 
west Marmon-Herrington Coaches, 
Inc., Dallas 


HAROLD I. JOHNSON has been 
promoted to production engineer for 
Chevrolet Aviation Engine Division of 
General Motors Corp. Johnson, who 
joined the division last year, was pre- 
viously a project engineer 


CARL D. LYNN, staff engineer for 
the lube department of Shell Oil Co., 
has been transferred from  Shell’s 
offices in New York City to Los An- 
geles, Calif 


N. B. DICKEN is now executive 
engineer at the John Deere Dubuque 
Tractor Works, Dubuque, Iowa. 
Dicken was previously development en- 
gineer for Firestone Tire and Rubber 
Co., Akron, Ohio 


JACK A. SCANLAN, JR., assistant 
professor of mechanical engineering 
and associate director of the engine 
research laboratory at the University 
of Texas, is on a year’s leave of ab- 
sence to visit Northwestern University, 
where he will teach a number of 
courses and do advanced study. 
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PAUL A. DAILY is 
manager of Cummins 
New Mexico, Albuquerque, N. M. Daily 
was previously with Cummins Sales 
and Service, New Orleans, La., as dis- 
trict manager. 


now general 
and Moran of 


LT. COL. JOHN H. DAVIS has com- 
pleted work at the Army’s Command 
and General Staff College and is now 
working on the coordination and di- 
rection of research and development of 
Ordnance Corps wheeled vehicles at 
the Pentagon Building, Washington 
D.C 


HANNES A. RUESCH is 
the ceramic division of Champion 
Spark Plug Co. in Detroit as design 
engineer. Ruesch was formerly a de- 
signer for Landis and Gyr A. G. in Zug 
Switzerland 


now with 


CHARLES R. MOYER has joined 
Reaction Motors, Inc., Rockaway, N. J., 
as assistant project engineer. He was 
previously with Lear, Inc., Grand 
Rapids, Mich., as design engineer. 


ADOLPH J. ALBRECHT is now sales 
engineer for the Griscom-Russell Co 
in New York City. Albrecht was for- 
merly assistant to the chief mechani- 
cal engineer of the Permutit Co., New 
York City 


STANLEY GOLDSTEIN is 
project engineer with South Wind 
Division of Stewart-Warner Corp 
Indianapolis, Ind He was formerly 
project engineer with Consolidated 
Diesel Electric Corp., Stamford, Conn 


now a 


The American Society for Test- 
ing Materials has announced the 
elections of Robert J. Painter as 
executive secretary of the Society 
and Raymond E. Hess as associ- 
ate executive secretary and editor 
in chief. Both men have been 
with the Society, which has 
headquarters in Philadelphia, 
Pa., for many years. Hess has 
been assistant executive secre- 
tary and editor, and Painter has 
most recently been treasurer and 
assistant secretary 


JOE H. TALLEY has been named 
director of aviation sales for Willys- 
Overland Motors, Inc., Toledo, Ohio 
He was previously preliminary design 
engineer for Consolidated Vultee Air- 
craft Corp. in Fort Worth, Texas 


WALTER R. DEBLER is now an 
ensign at the U. S. Navy’s Bureau of 
Aeronautics, Washington, D. C 
Signed to the standardization and 
specifications section He was previ- 
ously a test engineer for Continental 
Aviation and Engineering Corp., De- 
troit 


as- 


CAPT. RICHARD M. OLIVER of the 
U. S. Navy is now assigned to North 
American Aviation’s Columbus, Ohio 
division as representative for the 
Navy's Bureau of Aeronautics Cap- 
tain Oliver was formerly commanding 
offcer of the Naval Air Station at 
Glenview, Tl 


Cc. D. WALTHALL is now division 
automotive sales engineer for the Pure 
Oil Co. in Charlotte, N. C. Walthall 
was formerly lubrication engineer for 
Pure Oil in Richmond, Va 


JOHN B. MOORE, who was for- 
merly general sales manager of the 
Aviation-Industrial Division of Fine 
Organics, Inc., has organized the John 
B. Moore Corp. in Nutley, N. J., to 
market safety solvents and offer safety 
consultation services 


PAUL J. LANSING is now a design 
specialist for Consolidated Vultee Air- 
craft Corp., San Diego, Calif. He was 
previously chief technologist at the 
Inglewood Calif., laboratory of 
Thompson Products, Inc 


CLARENCE E. FRANK has joined 
GMC’s Chevrolet Motor Division as 
project engineer on suspensions and 
steering mechanism, He was formerly 
with Chrysler Corp 


J. MASKELL is now in Bristol, Eng- 
land, as representative of Canadair, 
Ltd., of Montreal, at the Bristol Air- 
plane Co 


EARLE F. COX is now tractor proj- 
ect engineer for Harris Mfg. Co., 
Stockton, Calif Cox was previously 
research professor at the University of 
Massachusetts 


NORDLING has 
Iron and Steel Co., 
land, Ore., as a design engineer 
was previously layout draftsman 
Caterpillar Tractor Co., Peoria, Ml 


SETH P. 
Willamette 


joined 

Port- 
He 
for 


SAE Members earn ASA Service Certificates 


Four SAE members were among those 
who received certificates of service 
from the American Standards Associa 
tion at the Third National Standardi- 
zation Conference held in Chicago 
Sept. 8-10. They are: (1) FRANK P. 
TISCH of Pheoll Mfg Co.; 
GEORGE L. McCAIN of Chrysler 
Corp (3) R. C. W. PETERSON of 
Peterson Engineering Co.; and (4) T. 
M. ROBIE of Fairbanks, Morse and Co 
Complete roster of those presented 
awards is (left to right) Tisch, 
McCain, E. H. Weaver, W. E. Bloecker, 
Peterson, J. H. Foote, Robie, A. G. Jen- 
sen, H. C. Dean, and Roger E. Gay, 
president of the American Standards 
Association, who made the awards 


(2) 
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Eaton Manufacturing Co. Promotions 


Christie 


JAMES E. RISSMAN ha 
Fluor Corp., Ltd., Los 
aS a research engineer Rissman wa 
previously Ethyl 
Corp.'s research laboratories in Detroit 


joined the 
Angeles, Calif 


research engineer at 


JOSEPH G. LISCOUSKI, JR., has 
been appointed director of public rela- 
tions for the Academy of Aeronautics 
at LaGuardia Field, N. Y He was 
previously head of the Academy's tech- 
nical department 


JOHN F. DICKMANN is 
motive engineer for the 
chemicals division of E. I. duPont de 
Nemours and Co. in Tulsa, Okla. He 
previously held the same title with the 
Texas Co., Dallas 


now auto- 
petroleum 


CHARLES M. WEBB, who was pre 
viously fleet engineer for the General 
rire Co. of St. Louis, Mo., is now fleet 
engineer for Rudy and George, Inc., in 
St. Louis 


DOUGLAS A. PHILBROOK, who 
was formerly manager of the North- 
east Pulpwood Research Center, Gor- 
ham, N. H., is now logging engineer 
for the Improved Paper Machinery 
Corp. in Nashua, N. H 


EDWARD D. VOSBURGH, who was 
previously with the Torrington Co 
Torrington, Conn., is now a technical 
writer with the service department of 
Ford Division, Ford Motor Co 


JOHN R. QUINZIO has 
Niagara Mohawk Power Corp., Buffalo 
N. Y., aS design engineer He wa 
previously plant engineer for American 
District Steam Co., Inc., North Tona- 
wanda, N. Y 


joined the 


THOMAS P. CHRISTEN, JR., has 
been named manager of farm sales 
for the Standard Oil Co. (Ohio) 
Cleveland For the past five years 
Christen has served the company as 
agricultural engineer in the depart 
ment of sales engineering During 
World War II he was a field artillery 
officer in the U. S. Army 


84 


JOHN L. DAVIES has been promoted 
to assistant chief engineer of the 
Eaton Mfg. Co., Cleveland, Ohio, to 
succeed the late HARRY H. HOOKER. 
Davies, who was previously assistant 
to Hooker, has been with Eaton since 
1923 CHESTER D. CHRISTIE ha 
been appointed staff engineer, and wiil 
issume many of the duties previously 
handled by Davies. Christie has been 
with the company since 1939, but 
served as a major in the Army’s 9th 
Armored Division from 1941 to 1945 


M. DEAN KLINGER has joined the 
Sinclair Refining Co. in Peoria, Il., as 
industrial sales representative. Klinge1 
was formerly an assistant test engineer 
at Armour Research Foundation of 
Illinois Institute of Technology, Chi- 
cago 


JOHN W. REED, JR., has been 
named manager of the govern- 
ment sales division of the R. M. Hol- 
lingshead Corp., Camden, N. J. Reed 
was previously west coast representa- 
tive for Hollingshead’s industrial di- 
vision 


sales 


PAUL R. ELDER has been promoted 
to assistant district manager for Gulf 
Oil Corp., Trenton, N. J. He was pre- 
viously a member of Gulf's de- 
partment 


sales 


RAFAEL H. BRAND, who was for- 
merly a research engineer at the Penn 
sylvania State College’s experiment 
station, is now research engineer at 
the Benger Laboratory, Waynesboro, 
Va., of E. I. duPont de Nemours and 
Co 


JOSEPH C. HAILE has been pro- 
moted to chief production engineer of 
Adel Division of General Metals Corp 
Burbank, Calif. Haile was previously 
liaison engineer and technical write 
for the division 


JOHN E. LINDBERG, 
JAMES W. WHEELER were awarded 
the Musick Memorial Trophy of the 
Royal New Zealand Aero Club on Oct 
31 for their joint development of the 
Sperry engine analyzer, an electronic 
device for detecting and identifyin 
ignition and mechanical troubles in 
aircraft powerplants during operation 
Wheeler is head of the engine instru- 
ment department of Sperry Gyroscope 
Corp., and Lindberg is now president 
of Lindberg Engineering Co The 
award was made at a luncheon given 
by the Institute of the Aeronautical 
Sciences at the Wings Club in New 
York City 


JR., and 


WARREN R. SALZMAN 
junior design engineer for Cummins 
Engine Co., Columbus, Ind. He was 
formerly with Allis-Chalmers Mfg. Co 
Springfield, Ill., as a draftsman 


is now a 


FREDERICK F. DENNY has been 
appointed manager of the midland 
sales district of the Lamp Division of 
General Electric Co., with headquar 
ters in Chicago. Denny has been at- 
tached to the sales staff of the motor 
city sales district in Detroit for the 
past three years He has been with 
General Electric since 1930 

SAM TOUR, 
tary of Sam 
York City, has 
president of the 
of New York for 


secre- 

New 
vice- 
Club 


chairman and 
Tour and Co., Inc., 
been elected 
Metals Science 
1952-53 


has been re- 
Force and is 


JAMES T. OVERBEY 
leased from the U. S. Air 
now doing graduate study at Ohio 
State University Overbey has been 
serving the Air Force as a captain and 
chief of the systems design branch at 
Wright-Patterson Air Force Base, Day- 
ton, Ohio 


FRED A. ROBBINS, who was for- 
merly a senior project engineer for the 
Electro-Motive Division of General 
Motors Corp., LaGrange, Il, has 
joined Stan Roper Motors, Inc., Ben 
ton Harbor, Mich., as a salesman 


WILLIAM H. BUSHKIN has been 
transferred from Seattle to San Fran- 
cisco as regional service manage! for 
the central service division of Mopai 
Motor Parts Corp., a subsidiary of 
Chrysler Corp. Bushkin has been re- 
gional service manager in Seattle since 
1937 


D. PAUL FISHER has joined the 
engineering department of the Chev- 
rolet Central Office, Detroit, as truck 
operations engineer. He will maintain 
engineering contact with Chevrolet 
zones and dealers and investigate op- 
erating conditions and customer re- 
quirements from a design and per- 
formance standpoint Before joining 
Chevrolet, Fisher had been with Ben- 
dix Products Division of Bendix Avia- 
tion Corp., South Bend, Ind., for 21 
years. For the past 17 years he has 
been field engineer on vacuum powe! 
equipment 


CARL F. PRUTTON has been named 
to head the Mathieson Development 
Co a new division of Mathieson 
Chemical Corp., New York City. Prut- 
ton was previously director of research 
for the corporation, as well as a con- 
sultant for the Lubrizol Corp., Cleve- 
land, Ohio. 


F. R. BANKS, who was general man- 
ager and chief engineer of Associated 
Ethyl Co., Ltd., London, England, ha 
been released from Ethyl to serve as 
principal director of engine researc! 
and development of the British Minis- 
try of Supply 
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EDMUND B. NEIL 


Edmund B. Neil, consulting enginees 
of Columbus, Ohio, died on August 30 
following a heart attack suffered about 
10 days earlier He was 62 years of 
age. 

During the last few years, Neil had 
been doing extensive research in the 
thermodynamics of steam powerplants 
At the time of his death, he had near 
completion a new, light-weight steam 
powerplant He was also associated 
in a consulting capacity with Francis 
W. Davis on power steering projects 

Neil started work for the Pierce- 
Arrow Motor Car Co. immediately after 
his graduation as a B.M.E. from Ohio 
State University in 1915 At Pierce- 
Arrow, where he remained until the 
early 20's, he became assistant truck 
engineer 

Later he held other engineerin 
posts, and for a period ending in 1932 
was head of the research department 
of the automotive division of the Chil- 
ton Co. in Philadelphia Later 
he was with N. Y. Ayer & Sons 
Denham & Co. in Detroit 

During World War II, he taught 
Army and Navy students at Ohio State 
University and Wright Field 

Throughout his life, Neil was a regu- 
lar contributor to the technical press 
One of his last major contributions 
was the paper on “Thermodynamics of 
Vapor Powerplants” presented at the 
1947 SAE Summer Meeting and printed 
in the 1948 SAE Transactions In 
1930-31 he was chairman of the SAE 
Philadelphia Section 

He had unusual analytical ability 
and a vast store of engineering knowl- 
edge in many fields His recreation 
consisted largely of buying, driving 
and reconditioning automobiles of 
relatively ancient vintage His per- 
sonal cars were usually hybrids of one 
kind or another, the product of his 
never-flagging interest in working 
with and on motor vehicles 


still 
and 


HERBERT A. ROBERTS 


Herbert A. Roberts, 49. president 
and general manager of. Roberts 
Brothers Co. of Washington, D. C 
died Oct. 4. Roberts was chairman of 
SAE’s Washington Section in 1950-51 
He was born in Calumet, Mich., and 
salesman in various parts of 
Thermoid Rubber Co 
Auto-Lite Co. for 16 
years He moved to Washington 11 
years ago and formed the Roberts 
Brothers Co. with his two brothers 
In addition to his activities for SAE 
Roberts was a past president of the 
Greater Washington Automotive Dis- 
tributors Association and a member of 
the National Standard Parts Associa- 


was a 
the country for 
and Electric 
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Obituaries 


tion, the Automotive Electric Associa- 
tion and the Cosmopolitan Club 

Roberts is survived by his wife and 
a son 


H. A. MASON 


H. A. Mason, assistant to the man- 
ager of laboratories of General Petro- 
leum Corp., Los Angeles, died Oct. 7 
He had been on leave from his post 
since January for reasons of health 
He was 58 

Mason native of Alhambra 
Calif., and graduated from the Univer- 
sity of California in 1917 with a degree 
in chemistry He joined General Pe- 
troleum as a chemist immediately afte: 
graduation, and was named assistant 
to the manager of laboratories in 1947 

Mason was a member of the Ameri- 
can Chemical Society and the commit- 
tee of fuel research of the American 
Petroleum Institute as well as of SAE 

He is survived by his wife and two 


sons 


was a 


GEORGE H. EATON 


Eaton, automotive field 

the Atlantic Refining 
Co. in Dallas, Texas, died suddenly 
Sept. 15 at the age of 63 

Eaton, a native of Wheeler, Pa., had 
been with Atlantic for 20 He 
had been engaged in the supervision of 
truck preventive maintenance work 
for both the sales division in the east 
and the domestic crude oil producing 
division in the southwest He had 
supervised the Atlantic shop in Dallas 
for the past two years 


George H 
supervisor for 


years 


HARRY JAMES MERO 


Harry James 
general manager of 
of Canada, Ltd., died suddenly in 
onto on Sept. 13. He was in his 
year 

Mero was appointed 
and works manager of Truscon Steel 
Co. of Canada in 1920. He was named 
president and general manager in i926 
and has played an important role in 
the growth and development of the 
company 

He was actively interested in 
affairs, and served on the Commission 
that handled the financial arrange- 
ments for amalgamating the Canadian 
Municipalities bordering the Detroit 
River into the City of Windsor, Ont 
during 1935 

Mero was a 
Gas Co., the Polymer Crown Co., and 
Consolidated Bakeries of Canada, as 
well as of many local companies. He 
had been an SAE member for 10 years 


Mero, president and 
Truscon Steel Co 
lor- 
67th 


vice-president 


local 


director of the Union 


WILLIAM G,. IRELAND 


William G. Ireland, 55, died Oct. 12 
after a long illness. Ireland was as- 
sistant to the president of Bundy Tub 
ing Co., Detroit, and was formerly 
Bundy's vice-president and general 
manage! 

Ireland began his career with the 
Ireland and Matthew Mfg. Co., of 
which he became an officer, and was 
later vice-president and general man- 
ager of Eaton Mfg. Co., Cleveland. He 
later held the same position with the 
Standard Products Corp. of Detroit 
He joined Bundy Tubing Co. as vice 
president and general manager in 
1942, and became assistant to the 
president two months before his death 

He was a member of the Detroit 
Board of Commerce 

Ireland is survived by 
daughter, and three sons 


his wife, a 


HOWARD F. FRITCH 
Howard F. Fritch, president of the 
New England Transportation Co., Bos 
ton, died Oct. 17. He was 64 years old. 
Fritch was also president of the Con- 
necticut Co. and the County Trans 
portation Co. He was a former direc- 
tor of the Boston and Maine Railroad 
and was an organizer of the Boston 
and Maine Transportation Co 
A graduate of Worcester Polytechnic 
Institute, Fritch started in the trans 
port industry with the Eastern Massa- 
chusetts Street Railway, joining the 
Boston and Maine Railroad in 1924 
Fritch was a past chairman of SAE’s 
New England Section. He is survived 
by his wife and a son 


JAMES E. HURN 


died August 12 
He was presi- 
Engineering 


James E. Hurn, 49, 
of a cardiac condition 
dent of the Research 
Corp. of LaPorte, Ind 

Hurn was the holder of the original 
Deluxe Products Corp. patents, unde! 
which that company manufactures oil 
filters, and during the early years ol 
the company headed the engineering 
department He had been inactive 
with Deluxe for the last few years, and 
was working on the development of a 
new diesel for Research Engineering 
Corp., which he organized and headed 

In recent years Hurn devoted much 
of his time to cattle ranching interests 
in Arizona 

He was a member of the YMCA 
board of director$ in LaPorte. A 32nd 
degree Mason and a Shriner, he also 
belonged to the LaPorte Kiwanis Club 
and the Elks Lodge 

Hurn is survived by 
daughter! 


his wife and 





November 


SECTION MEETINGS 


Continued from Page 62 


Pre- 
Certifi- 


Aircraft 
Year 


Whitney 


and 35 


Pratt and 
sentation of 25 
cates. 


Spokane-Intermountain—Nov. 14 

Wright's Diner. 
meeting 8:00 p.m “Pipe Line on 
Wheels” and “Korean Film” will be 
shown (courtesy of Fairchild Air Force 
Base) 


Dinner 6:30 p.m 


Syracuse—Nov. 24 


The Auto Engineers Contribution to 
Highway Safety—Louis Otto 


Texas—Nov. 14 


Italian Village 
Dinner 7:30 p.m 
Report on 1952 
Herb Hinckley 


Restaurant, Dallas 
meeting 8:15 p.m 
British Air Show 
Testing XS-1 Rocket 
Ship—Benson Hamlin. Aijrcraft Car- 
rier Operation—Dr. Jack Frankland 
Social Hour 6:30 p.m. sponsored by 
Chance Vought Aircraft 


Shell Molding Wins 
Increasing Interest 


WILLIAM G. GUDE 


offers a potential cost 

saving, a saving reflected in the 
finished machined part if not in the 
rough casting. Actually, such castings 
are relatively expensive, but they re- 
quire less machining and cleaning than 
conventional sand castings 

Physical properties, internal sound- 
ness, surface finish,. and dimensional 
accuracy are somewhat superior to 
those of sand castings. Tolerances of 
0.003 in. per in. are attainable in iron, 
aluminum, and copper-base alloys in 
fairly large castings. While dimen- 
sional tolerances lie midway between 
those of sand castings and precision 


HELL moldings 


8s 


Twin-City—Nov. 12 


Minneapolis-Honeywell Co., Dinner 
6:30 p.m., meeting 8:00 p.m. Field 
trip through Aeronautical Division 
Members ‘and applicants only. 


Washington—Nov. 18 


A representative from the Applied 
Physics Laboratory of Johns Hopkins 
University will speak on guided mis- 
siles 


Western Michigan—Nov. 18 


Bill Stern’s Steak House Dinner 
6:30 p.m., meeting 8:00 p.m. Crawler 
Tractors in the Construction Industry 

Merrill R. Bennett, chief engineer 
International Harvester Co 


Williamsport—Dec. | 


Dinner 6:45 p.m., meeting 8:00 p.m 
Ram Jets—Jack Charshafian, engi- 
neer, Wright Aeronautical Corp 


investment castings, the tolerances of 
the latter would probably be no better 
if castings the size of those made with 
shell molds were attempted 

In attaining dimensional accuracy 
the user of shell molds has factors to 
contend with not met by the precision 
caster. There is the need to assemble 
two mold halves along a parting line 
which requires care to prevent dimen- 
sional errors in the mating and in the 
removal of metal fins along the part- 
ing. The investment can over- 
come the problem of draft in a com- 
paratively complicated casting by 
making an assembly of composite wax 
or mercury pattern pieces This is 
impossible with shell molding The 
parting line also creates difficulty in 
attaining outside diameter concentric- 
ity on a vertically parted cylinder. If 
the deficiency matters it can be over- 
come partly by allowance on the pat- 
tern 

Not every casting design is suited to 
shell molding. Tooling costs are rela- 
tively high; therefore, production must 


caster 


be sufficiently large to absorb this cost. 
Moreover, the design must lend itself 
to a suitable parting and gating ar- 
rangement. No definite size limitations 
have been established as yet. A roller 
for a track type tractor has been 
shell molded with an as-cast weight of 
177 lb. Automotive engine blocks are 
said to be made on a commercial basis 
in Europe 

Recently, attention has been focused 
on developing equipment and materials 
which will mechanize mold making and 
speed up the process. Several such 
machines, largely automatic, and capa- 
ble of producing 45 to 60 shells an hour 
with unskilled labor, have been placed 
on the market in recent months 
(Paper, “The Role of Castings in the 
Agricultural Industry,” was presented 
at SAE National Tractor Meeting, Mil- 
waukee, Sept. 10, 1952. It is available 
in full in multilithographed form from 
SAE Special Publications Department. 
Price: 25¢ to members; 50¢ to non- 
members) 


Steps in Creation 
Of New Model Design 


JOHN F. ZIMMERLY 


4 


IVEN the problem of designing the 

Nineteen Fifty-X model, the first 
step is to establish a basic package 
size covering all specifications so the 
car can be designed around them 
The basis for the package is a draw- 
ing, usually provided by the head of 
the engineering department. The di- 
mensions given represent the best 
judgment of all the divisions involved, 
arrived at by conference and com- 
promise. These dimensions are virtu- 
ally mandatory Certain dimensions 
are established by law Distance of 
head and tail lamps from the road 
are a case in point 

The next step is to plan comfortable 
and safe arrangements for the pas- 
sengers within the limited volume 
available Years of experience have 
provided near standards for these di- 
mensions. Giving the passenger suf- 
ficient head and leg room as well as 
easy entrance and exit has influence 
on the final appearance of the vehicle 

Roughing out the basic lines of the 
model in % in. size, then follows 
With basic sections on paper, tem- 
plates can then be made for transla- 
tion into the three dimensional forms 
of clay where actual appearance be- 
comes visible Several % in. clay 


Continued on Page 112 
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WHO SHOULD REPAIR .. . 


... fleet vehicles to be argued by operators and factory men. Panel of six will handle 


this “hot potato” under T & M auspices. 


4s@ HALL we 
our own 
we turn repairs 


set up a shop to handle 
vehicle repairs or shall 
over to a _ factory 
branch or dealer shop?’ Fleet men 
have been arguing this one for quite 
a while, and it’s waxing hot right now 
The issue is due to get an airing by 
three factory service men and three 
fleet operators next January at Annual 
Meeting 
Serving as 
will be 
Bros. With 


e@ F. K. Glynn, American 
and Telegraph Co 

@ W. H. Langsede: 
ton, Inc 

@R. W. Thomas 

@ Carl W. Doman 

@ Freeman G. Allen 
Co 

ew. W 
Coach 


interlocutor at this 
Bob” Gardner, of Lever 
him on the program are 


Ses 


sion 


relephone 
Thomas J. Lip- 


Quality Bakers 

Ford Motor Co 
White Motor 

GMC 


Edwards Truck & 


Division 


As Gardner sees it 
really boils down to 
neering approach to 
rhe real goal 
use of fleet 
a minimum 


the controversy 
finding an engi- 
service problems 
is getting most effective 
with repair costs kept to 
What may give best re 
sults for one type operation may not 
do at all for another fleet operation 
It's in weighing all the details in the 
fleet shop versus dealer or factory re 
pairs where the differences crop up 
Panel member F. K. Glynn antici- 
pates animated discussion num- 
ber of these points. For example, with 
fleet shops the tendency may be toward 
too elaborate repairs, with repair men 
building and installing “gimcracks 
Dealer shops may try to stretch a small 
repair into a sizable bill, or leave a 2 
worn part in the most inaccessible 
spot in the unit assembly 
If a fleet turns 
work, the job has to go 
work and the fleet absorbs this 
added cost A dealer shop cannot 
charge for defective work sent back 
to it 
Those 
pair 
other 


@A fleet 


on a 


out defective 
back for re- 


shop 


for 
up 


purchased re 
with a lot of 
They 


who argue 
come 
arguments 


service 


too Say 


superintendent buyin 
repairs can give more time to op 
erating economies. He has no re- 
pair shop to take up his time 

@ In operations where the vehicles 
are not the main business, but only 
a provider of service, hundreds of 
thousands of dollars may be tied 
up in a repair shop That money 
can earn a profit for the company 
if invested in its main business 
@ Much money can be tied up in 
inventory of spare parts With 


It took plenty of concentrating and planning to come up with the two 


hot" sessions being 


sponsored by the SAE Transportation G Maintenance Activity Committee at Annual Meeting 


See story for details 
Committee's meetings are 


Leaders of this group 
T & M Activity Vice-President Linn Edsall 


shown during a serious moment at one of the 
left), and T G&G M Vice 


Chairman for Meetings Orville Brouer 


into several 
vehicle 

shop is not as flexible 
Because the dealet 
their 


their 


some fleets it runs 
hundred dollars pe! 
@A fleet 
personnel-wise 
or factory branch shops get 
work from various 
work load is evene! 


The Annual Meeting 
pected to show that purchased service 
probably is suited more to some type 
fleets than others For example, a 
fleet concentrated in one area—like a 
city trucking operation—probably 
keeps all its vehicles under one roof 
There the fleet repair shop may show 
up to advantage. But a scattered fleet 
will roll up higher dead mileage get 
ting to a central fleet shop than to 
the nearest dealer. Bus fleets gener- 
ally operate their own repair facilities 

rhe entire maintenance picture will 
zet a fresh look at the second session 
at the Annual Meeting sponsored by 
the Transportation and Maintenance 
Committee. C. C. Hudson, of the Ten- 
nessee Valley Authority, will air the 
pros and cons of “Fast Replacement 
Versus Heavy Maintenance 

The T & M Committee feels the sub- 
ject will draw plenty of fire in the way 
of discussion That's because new 
thinking is emerging on commercial 
vehicle operations. Men in the trans- 
portation business are saying that their 
aim is to move goods, provide services 


sources 


session 18 ex 


Maintaining, repair- 
ing, and servicing the vehicle is a 
necessary evil, they feel So going 
light on the maintenance services and 
replacing the vehicle when it’s worn 
will you with dollars ahead in 
the run 
There are a 
who don't 
So “Charlie 
bet to trigger a sessionful of 
ing opinions The Committee 
up the program to allow enough 
for anyone who has thoughts 
problem to have his say 


at lowest costs 


leave 
long 
ood many 
o along with this thinkin 

Hudson's paper is a 
conflict 
set 


operators 


sure 


has 
time 


on the 


LEAD-CHASER . . . 


merits to be reported at 


Annual Meeting. 


—— service experience confirm the 
value of tricresyl phosphate as a de- 
terrent to spark-plug lead fouling? 
Red-hot dope on this is just one of 
five packages of information the F&L 
Activity Committee plans to beam at 
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audiences at its two 1953 Annual Meet- 
ing sessions. 

Other treats in 
minded engineers 


store for F&L- 
who attend these 
Friday, Jan. 16, sessions are descrip- 
tions of a new way to identify pre- 
ignition and a laboratory engine test 
for evaluating low temperature, sludge- 
handling ability of motor oils. Mem- 
ories will be jogged and brought up to 
date, too, on the effect of diesel fuel 
consumption on smoking and odor. 

Of interest to many will be a paper 
analyzing the economics of stock cars 

from an engineer's viewpoint. 

Presentation of the Horning Mem- 
orial Award to Du Pont’s L. F. Dumont 
will highlight the afternoon session. 


VIDEO... 


. . session entails heavy 
planning, complex facilities, 
and many people. 


HEN the SAE Truck & Bus Activity 

agreed to sponsor the Annual Meet- 
ing session featuring a paper by L. W. 
Fischer and a television show on Tim- 
ken’s new indoor preving ground, it 
set people into motion across the 
country. Here are some of the things 
that started to happen: 


@ In Detroit Larry Fischer began pre- 
paring his paper “How a Proving 
Ground Was Moved Indoors,” after 
accepting the invitation from T & B 
Chairman F. W. Kateley, from Phila- 
delphia. 


@ Army Ordnance was contacted for 
its motion picture on testing military 
vehicles on the outdoor proving ground 
at Camp Bullis, Texas. The film will 
be shown at the SAE session. 


® General Electric’s E. B. Stavely, Jr., 
started to ready his remarks on GE's 
participation in design of the new 
equipment. 


® TV specialists from New York and 
Detroit undertook a survey of meetings 
facilities in Detroit to find a room best 
suited to handling a theatre-size tele- 
vision screen and the necessary equip- 
ment (The auditorium in the Rack- 
ham Educational Memorial Building 
has been selected as the meeting site.) 


® The TV screen and proper transmit- 
ting and receiving equipment needed 
for transmitting from the Timken 
plant to the session hall had to be 
located in Detroit 


® Roy W. Roush, Timken’s chief ma- 
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terials engineer, was asked to serve as 
a discusser on the program. 


Both the Radio Corp. of America 
and Michigan Bell Telephone have re- 
ported that the live television trans- 
mission of the equipment demonstra- 
tion from the Timken plant to the 
Rackham auditorium is practical. The 
presentation will be sent by microwave 
from the roof of one of the Timken 
buildings to the tower of the Michigan 
Bell Telephone Building, then relayed 
to the Rackham Building 

This isn’t as simple as it sounds 
Myriads of technical problems have to 
be coped with by the television people. 
RCA will bring a crew of 12 technicians 
from New York and Bell Telephone 
will have three or four technicians. 
From what Larry Fischer has seen of 
the planning on the telecasting phase 
of the program, he says “this really is 
quite a project, in fact as complicated 
as producing a big show.” 


PLANS .. . 


. . for Annual Meeting 
sessions already settled by 
Diesel-Engine Activity. 


RRANGEMENTS for the two diesel- 

engine sessions to be held at the 
1953 Annual Meeting have been com- 
pleted. Such was the accomplishment 
of the Diesel-Engine Activity Com- 
mittee at a meeting held on October 
30, during the SAE National Diesel- 
Engine Meeting. F. A. Robbins, vice- 
chairman of the activity, was chair- 
man of this meeting 

Possible subjects for discussion at 
the 1953 SAE Summer Meeting Round 
Tables and suggested papers for the 
diesel-engine session were also re- 
viewed 


Body Activity Plans January Sessions 


INAL details for its sessions at the 

Annual Meeting next January re- 
cently were buttoned up by the SAE 
Body Activity Committee. Facing the 
camera above are Chairman V. M. Ex- 
ner (eft) and Meetings Vice Chairman 
H. E. Chesebrough, who led the group’s 
meeting. Final plans were made for 
one session on reinforced plastic ca! 
bodies (‘SAE Journal, Oct. 1952, p. 93) 
and another on commercial body engi- 
neering. 

Chairman of the session, J. W. Greig, 
Woodall Industries, reports that sev- 
eral attractive features are being added 
to the program. A demonstration will 
be given on how  glass-reinforced 
plastic parts are made. Current pro- 
duction processes will actually be du- 
plicated. To give design engineers an 
indication of the cost of reinforced 
plastic parts of varying complexity 
actual commercial products made of 


the material 

will be on 
room 

The technical 
of the following 

®A paper entitled “Fiber-Glass 

. What Has This to Do with Bod- 
ies?” by Games Slayter, Owens-Corn- 
ing Fiberglas 

®A paper entitled “Problems, Pro- 
duction, and Technique of Laminated 
Fiber-Glass,” by I. N. Scott, Winner 
Mfg. Co 

© A panel of specialists on resins and 
fibrous glass to answer questions from 
the floor. 


each bearing a price tag 
display at the session 


program will consist 


The second session sponsored by the 
Activity at the Annual Meeting will 
feature the paper “Commercial Body 
Engineering Today,’ by E. P. Lamb, 
chief engineer, Truck Division, Chrys- 
ler Corp 





The SAE Passenger Car Activity Committee met recently to complete its share of the Annual 


Meeting program 


NEW V-8... 


. by Buick featured on 
Annual Meeting program 
by Passenger Car group. 


HE 1953 SAE Annual Meeting will 

record another milestone in the race 
among American car makers to build 
better engines Details of the new 
Buick V-8 engine will be unveiled by 
V. P. Mathews, Buick’'s chief enginee 
and Joseph Turley 

Such alert programming is a con 
tinuing goal of the SAE Passenger Car 
Activity Committee This group aims 


Facing the camera at the head of the table are Harold Nutt, 
vice-chairman, and H. E. Churchill 


left) meetings 


vice-president for the Activity 


to keep automotive engineers informed 
by bringing to the Society papers on 
new passenger developments just as 
they reach the market 

The Committee achieved its objec- 
tive in scheduling SAE meetings on a 
host of postwar car engines the 
Oldsmobile Rocket, the Studebaker 
V-8, the Cadillac V-8, Chrysler’s Fire- 
Power, and Ford's recent “six.” 

SAE also has landed a paper on each 
new automatic transmission as it made 
its debut 

The keen competition in industry in 
engine design assures standing-room- 
only crowds for this Judging 
by past performance at new passenge! 
car development sessions, spirited dis- 
cussion also is a pretty sure bet at 
this session 


session 


SAE Finance Committee Meets 


Most recent meeting of the SAE Finance Committee was held in Philadelphia 


SAE Treasurer B. B. Bachman was host to the group 


Chairman A. T. Colwell 


air-taxied other members back and forth from Detroit in Thompson Products’ 


DC-3 


They are ‘(left to right): George 


Detroit Axle Co 
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The Committee's full membership was present 
Delaney, 
Chairman A. T. Colwell, Thompson Products, Inc.; 
B. B. Bachman, Autocar Co.; 


Pontiac Motor Division, GMC: 
Walter F. Rockwell, Timken- 
and J. C. Zeder, Chrysler Corp 


GUARDS .. . 


. . . against surface wear 
to be disclosed by five-man 
panel at Annual Meeting. 


ENERALITIES on 

the life of wearing surfaces are a 
dime a dozen But specific answers 
on what to do with a given bearing, 
bushing, or gear set are hard to come 
by. Such problems will be taken apart 
at an Annual Meeting symposium on 
surface treatments to prevent wear, 
sponsored by the SAE Engineering 
Materials Activity Committee 

M. FP. Garwood, meetings vice-chair- 
man for the Committee, reports that 
five specialists on wear prevention will 
dish up the latest information on 
treatments for ferrous and nonferrous 
surfaces. Here is the way the pro- 
gram shapes up 


how to prolong 


@ Walter Jominy, of Chrysler, will 
start the session rolling with a 
resume of current wear theories 


M. F 
Garwood 


and some concepts on what 
pens when surfaces wear 

@R. H. Bancroft, Perfect Circle 
Corp., will tackle ferrous surfaces 
He will compare various platings 
and coatings 

@ Alcoa's R. V 


hap- 


Vanden Berg will 
bring an up-to-date picture of 
wear prevention with aluminum 
@ Newly developed wear resistant 
coatings for magnesium will be 
disclosed by Earl Shaper, of Dow 
Chemical 
eJ. F 

Development 
about the role of 
wear prevention 


Kunc, Jr., Standard Oil 
has agreed to talk 
lubricants in 


Garwood promises that there will be 
ample time for discussion. Any engi- 
neer with a troublesome wear problem 
will be able to bounce it on these 
specialists 
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TITANIUM .. . 


. .. Symposium arranged for 
aircraft men January 16 in 
Detroit. 


IGH strength/weight ratio, flame 

resistance, and other properties of 
titanium will be discussed in a five- 
paper symposium planned for Friday 
morning, January 16, the last day of 
the SAE Annual Meeting. 

The five papers in the 
are 


symposium 


of Ti- 
by C. I. 


“Production and Properties 
tanium and Titanium Alloys” 
Bradford of Rem-Cru. 

“Titanium Alloy Development” by 
Max Hansen of Armour Research 
Foundation. 

“Utilization of Titanium and Other 
Alloys in Corrosive Environments” by 
W. Lee Williams of the U. S. Naval 
Engineering Experiment Station. 

“Fabrication and Utilization of Ti- 
tanium in the Aircraft Engine Indus- 
try” by L. A. Frazier of GE’s Thompson 
Laboratory 

“Titanium in Airframes” by Francis 
R. Kostoch of North American Avia- 
tion 


J. B. Johnson of the Wright Air 
Development Center has accepted the 
SAE Aircraft Activity’s invitation to 
preside over the symposium 


NODULAR IRON... 


... wheres and whys to be 
aired at Annual Meeting. 


UTOMOTIVE engineers can find out 

more about the where-to-use and 
whys of nodulmr iron at the Annual 
Meeting on Jan. 13 There, at a 
Tractor and Farm Machinery session, 
they'll learn what tractor and auto- 
motive equipment parts are now being 
made of this material—and why 

What's more, after hearing a trio 
of papers on this subject and citing 
their own experiences, they'll get a 
chance to hear about latest industrial 
and agricultural uses for aircooled en- 
gines Foreign aircooled engine de- 
sign and developments are slated to be 
revealed, too. 

International Harvester’s C. A. Hu- 
bert will wield the gavel at this Tues- 
day afternoon session 
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Franklin M. Kreml (second from left) 
Past-President James M. Crawford, 


receives the 1952 Beecroft Memorial Award from SAE 
(second from right) 


chairman of the Award Committee 


Standing at the left is Emil Bugnon, president of the International Association of Chiefs of 
Police and at the right, W. H. Parker, Los Angeles Chief of Police 


BEECROFT. . . 


.. . Award is presented at 


F YIRMAL presentation of the Beecroft 
Memorial Award for 1952 to Franklin 
M. Kreml SAE Past 
President James M. Crawford, chair- 
man of the Award Committee, on 
Sept. 24 at the annual meeting of the 
International Association of Chiefs of 
Police. The meeting was held at the 
Biltmore Hotel, Los Angeles 
Announcement of Kreml 1952 
Beecroft Memorial Award Lecturer was 
made in the August SAE Journal (p 
Krem|’s lecture, “Traffic Law En- 
forcement” was presented on Oct. 21 
at the National Safety Congress at the 
Congress Hotel in Chicago—and is 
printed in full on pp. 36 to 47 of this 
issue He is director of the Traffic 
Institute of Northwestern University 
and of the Traffic Division of the IACP 
Making the presentation, Crawford 
noted that it was the sixth in the 
series of ten such awards to be made 
under the terms of the will of SAE 
Past President David Beecroft to men 
who have made outstanding contribu- 


was made by 


as 


75) 


IACP Annual Meeting in L.A. 


tions to safety on the highways. 

The conditions under which the 
award is granted, Crawford noted, re- 
quire only that the recipient write a 
lecture on that segment of the safety 
work with which he has been identi- 
fied “The monographs which have 
resulted,” Crawford said, “have proved 
to be of great significance in the flelds 
of public support, highway adminis- 
tration, traffic court procedures, re- 
search, and motor vehicle administra- 
tion. As a result, the SAE Past Presi- 
dents Advisory Committee has ap- 
proved a recommendation from the 
Beecroft Memorial Award Committee 
that, in the future selection of can- 
didates, a conscious effort should be 
made to produce documents of similar 
value on such other outstanding phases 
of enforcement as public information, 
education, engineering, and accident 
records.” 

Kreml received 
Crawford said, “in 
great public service 


the 1952 Award 
recognition of a 





YOULL... 


be interested to know 
about these SAE people 
and events. 
GEORGE DELANEY, Pontiac’s chief 
engineer, has been selected by SAE 
President D. P. Barnard as SAE 
nominee to serve as a director of the 
American Standards Association for a 
term of three years, beginning Jan. 1, 
1953. President Barnard has also 
named Delaney a member of the SAE 
Finance Committee, from which SAE 
Past-President J. M. Crawford re- 
signed, following his retirement from 
General Motors Corp 


THE SOCIETY’S ANNUAL BUSINESS 
SESSION will be held on Jan. 13, 1953, 
(Tuesday of Annual Meeting Week) as 
has been the practice for a number of 
years 


. 


AT PENNSYLVANIA STATE COL- 
LEGE, SAE has a new Student Branch. 
Charter was granted to the Student 
Club which has been operating suc- 
cessfully there for several years. SAE 
Council took the action at its Oct. 2 
meeting in Los Angeles. 


HERBERT HAPPERSBERG has been 
named SAE representative at the 23rd 
Annual Safety Convention and Exposi- 
tion, March 24-27, 1953. 


E. S. MacPHERSON of Ford and W. 
G. LUNDQUIST of Wright Aero have 
been reappointed to serve another term 
as SAE-nominated Directors of the 
Coordinating Research Council. Their 
new two-year terms expire Dec. 31, 
1954. Appointed as the third SAE- 
nominated CRC Director for this two- 
year term beginning next January is 
L. L. Bower of Waukesha 


NEIL BURGESS of General Electric 
has become a member of the Aircraft 
Powerplant Activity Committee ... and 
to the Passenger Car Activity Com- 
mittee has been added C. W. FREDER- 
ICK of Chevrolet .. . and N. P. MOL- 
LINGER of Ladish has accepted mem- 
bership on the Production Activity 
Committee 


NATIONAL MEETINGS 


Meeting 


ANNUAL MEETING and ENGINEERING DISPLAY Jan 


PASSENGER CAR, BODY, and MATERIALS 


PRODUCTION 


AERONAUTIC and AIRCRAFT ENGINEERING 
DISPLAY and AIRCRAFT PRODUCTION FORUM 


SUMMER 


INTERNATIONAL WEST COAST 


Date 
1953 


12-16 


March 3-5 


March 25-27 


April 20-24 


June 7-12 


Aug. 17-19 


The Sheraton -Cadillac, Detroit 


The Sheraton-Cadillac, Detroit 


Hote! Statler, Cleveland 


Hotel Governor Clinton, New York City 


The Ambassador and Ritz-Carlton, Atlantic City, N. } 


Georgia Hotel, Vancouver, 8. C 


TRACTOR and PRODUCTION FORUM Sept. 14-17 Hotel Schroeder, Milwaukee 


AERONAUTIC and AIRCRAFT ENGINEERING 
DISPLAY and AIRCRAFT PRODUCTION FORUM Sept. 29-Get. 3 Natal Statler, Les Angeles 


Oct. 29-30 Royal York Hotel, Toronto 


INTERNATIONAL PRODUCTION 


TRANSPORTATION Nov Conrad Hilton, Chicago 


DIESEL ENGINE Conrad Hilton, Chicago 


FUELS G LUBRICANTS Conrad Hilton, Chicago 
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Programs for ASME's 


Air Cargo Day*—Dec. 1 and 
Symposium: Heavy Forgings and Extrusions 


for Modern Aircraft **—Dec. 2 


To be held at the Hotel Statler, New York, N.Y., with SAE as one of the co-sponsors 


Air Cargo Day* - Monday, Dec. 1 


9:30 a.m Skytop 
Panel on Air Cargo Terminal Require- 
ments 
Chairman—C. 
Vice-Chairman 


W. Meldram 
James M. Bright 


The Civil Aeronautics Administration's 
Views 

Phillip Hahn, 
ministration 


Civil Aeronautics Ad- 


The Airport Operator’s Viewpoint 
Thomas M. Sullivan, Port of New York 
Authority 


The Air Cargo Transport 
turer's Views 
Herman Olson, Douglas Aircraft Corp 


Manufac- 


The All-Freight Operator's Views 
R. Edward Hembree, Flying Tiger Line 


The Combination Passenger / Air- 
Freight Operator's Views 
Frank W. Jones, American 

Inc 


Airlines, 


Symposium: ** - 
Heavy Forgings 


Skytop 


9:30 am 
Chairman—C. 
Vice-Chairman 


Cc, Furnas 
-Dr. T. A. Reed 
Requirements for Large Forgings and 
Extrusions in the Aircraft Industry 
George W. Papen, Lockheed Aircraft 
Corp 


The Design and Construction of Large 
Forging and Extrusion Presses for 
Light Metals 

Dr. Morris Stone, United Engineering 
and Foundry Co. 
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2:30 p.m Skytop 
Symposium on International Air Cargo 

Trends 
Chairman 
Vice-Chairman 


Alvin P. Adams 
Don Buck 


Air Freight Development in Australia 

Ian H. Grabowsky, Australian National 
Airways 

Air Freight Development in Europe 

D. Sj. De Boer, KLM—Royal Dutch 
Airlines 

Transatlantic Air Freight Development 
in Relation to Air Logistics 

Carl D. Brell, Seaboard & Western Air- 
lines 


8:00 p.m Skytop 
Symposium on Air Transportability 
Chairman—Brig.-Gen. William a 
Hudnell, USAF 
Vice-Chairman—John R. Alison 


Tuesday, Dec. 2 


Air Transportability in the Fleet Logis- 
tics Air Wing 

Capt. Joseph I. Taylor, USN 

Air Transportability with 
Carrier 

Maj.-Gen. 
USAF 


Troop 


Robert W. Douglass, Jr., 


Air Transportability with M.A.T.S 
Lt.-Gen. Joseph Smith, USAF 


Air Transportability Capabilities of the 
Commercial Air Freight Carrier 
Thomas L, Grace, Slick Airways, Inc. 


* Sponsored by the American Society 
of Mechanical Engineers, the Institute 
of the Aeronautical Sciences, the Air 
Cargo Task Committee of the National 
Security Industrial Association, and 
the SAE 


and Extrusions for Modern Aircraft 


Metallurgy and Production of Suitable 
Aluminum Alloy Ingots for Large 
Forgings and Extrusions 

Thomas L. Fritzlen, Reynolds Metals 
Co 


2:30 p.m 
Chairman 
Vice-Chairman 


Skytop 
Dr. William O’Donnell 
I. C. Peterson 


Large Forging Press Operations and 
Production Problems 
George Motherwell, Wyman-Gordon 


Co 


The Large Extrusion Press and Its 
Production Problems 
T. F. McCormick, Aluminum Co. of 


America 


** Sponsored by the American So- 
ciety of Mechanical Engineers, the 
American Institute of Mining and 
Metallurgical Engineers, the Institute 
of the Aeronautical Sciences, and the 
SAE. 
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1952 SAE Technical Board 
G. A. Delaney, Chairman 
_ C. Ackerman 


COMMITTEE 


. B. Bachman 
. W. Browall 
. D. Kelly 
. P. Kroon 
. P. Lansing 
. P. Lewis 
. G. Lundquist 
. §. MacPherson 
F. Meyer, Jr. 
. E. Nuttila 
_N. Piasecki 
. J. S. Pigott 
W. Tanquary 
M. Walworth 
. H. Worthington 


ME OMSEP RFRA FIM 


az 
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Lesson in Parts Interchangeability 
Taken From Military Gasoline Engines 


NTERCHANGEABILITY of key com 

ponents of earthmoving machinery 
can save money and time for contrac- 
tors in the field. That's why the SAE 
Construction and Industrial Machinery 
Technical Committee is now develop- 
ing standards along these lines. Ata 
recent CIMTC meeting in Milwaukee 
Committee members learned that a 
similar program, undertaken about 
five years ago by the Corps of Engi- 
neers, reduced by 95% the number of 
high mortality parts in industrial en- 
gines. (See chart.) 

These engines are used in military 
equipment such as portable electric 
generator sets, air compressors, cranes, 
tractors, and road rollers. These en- 
gines are required by current procure- 
ment specifications and will be in pro 
duction shortly 

R. W. Beal, chief, mechanical group 
Engineer Research and Development 
Laboratories, Fort Belvoir, told the 
group that World War II taught the 
military a lesson The tremendous 
maintenance and spare parts problems 
took an unnecessarily large part of the 
total war effort The military serv- 
ices realized that they had to do some- 
thing to make better use of the engine 
industry in future emergencies 

That thinking led to the request by 
the Munitions Board that an effort be 
made to standardize industrial engines 
used by the Army, Navy, and Air Force 
The Corps of Engineers got the job 

As the chart shows, here are the re- 
sults 

® Production engines, having 19 dif- 
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COMPARISON OF CURRENT PRODUCTION PARTS 
AND 


CORPS OF ENGINEERS STANDARDIZED PARTS 
FOR 


INDUSTRIAL GASOLINE ENGINES 


356 


95% REDUCTION 
OF 


HIGH MORTALITY PARTS 


| i |, 
1 14 faite 
isen = - Lo ia] 
PISTONS PISTON UPPER LOWER PLAIN FLANGED 


PINS ROD ROD MAIN MAIN 
BEARINGS BEARINGS BEARINGS BEARINGS 


[2] CURRENT PRODUCTION PARTS 


GM CORPS OF ENGINEERS STANDARDIZED PARTS 
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ferent bore diameters in the range 

of 2% to 4% in., were consolidated 

into five basic bore sizes 

® Pistons were reduced from 126 to 9 

® From 253 to 11 was the reduction 

in valves. 

® The number of plain main bear- 

ings was cut from 356 to 15 

® The total reduction in such parts 

was 1187 to 59, or 95%. 

Recently the Engineer Research and 
Development Laboratories entered an- 
other phase of the Munition Board’s 
engine standardization program. It’s 
going into engine accessories, concen- 
trating on generators, air cleaners, and 
fan belts. An SAE subcommittee un- 
der CIMTC has been working on 
standards for 24-v battery generators 
and is cooperating with the military 
group in this program 


New and Revised AMS’s 
Conserve Scarce Alloys 


HE aircraft industry’s effort to mini- 
mize demand for scarce alloying ele- 
ments has been bolstered by 33 new 
or revised alloy-conserving Aeronau- 
tical Materials Specifications AMS 
Division Chairman J. B. Johnson re- 
ported this fact to the Division’s parent 
body, the SAE Aeronautical Committee 
at its meeting in Los Angeles on Oct. 1 
Twenty-five specifications for colum- 
bium-tantalum alloy steels were re- 
vised to call for columbium-tantalum 
ratios of 60/40 instead of the previous 
90/10. Impetus for this change was 
the estimate of columbium producers 
that 25% more columbium would be 
available for high-temperature alloys 
if proportionately more tantalum could 
be used with the columbium The 
change was made only after users on 
the AMS Division’s special panel on 
columbium checked the new composi- 
tions in their laboratories and shops 
and concluded that engine and air- 
frame applications would not suffer 
from the change, Johnson explained 
Five new specifications for low-alloy 
nickel-chrome-boron steels, he conti- 
nued, reduce nickel requirements ap- 
proximately 50% from those of the 
steels they replace 
Three more 


recently published 


Johnson 
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AMS'’s cover a 25%-chromium, 10%- 
nickel alloy which can replace 25°%- 
chromium, 20%-nickel alloys in many 
applications. Drafts of these specifica- 
tions were circulated to the AMS 
Division and approved by it with 
corrections, re-edited, circulated to 
the SAE Aeronautical Committee and 
SAE Technical Board and approved by 
them, and released for distribution 
all within three months Johnson 
cited this case as an example of the 
speed and thoroughness with which 
SAE works on standardization projects 

Specifications for high-temperature 
cobalt alloys containing less than the 
usual amounts of cobalt are also under 
development by the AMS Division 
Johnson reported 

All these measures, it is hoped, will 
help aircraft gas turbine producers 
live within this country’s critical mate- 
rials budget now and in possible future 
full-mobilization periods According 
to Johnson, the United States’ current 
annual share of the four most critical 
uloying elements is: 9,000,000 lb of 
columbium, 256,000,000 Ib of nickel, 
16,000,000 of cobalt, and 350,000,000 Ib 
of chromium 

AMS Division Chairman Johnson is 
with the USAF’s Air Development 
Center 


New Shipping Wraps for 
Delicate Aero Equipment 


EN years ago, packaging engineers 

were asked to come up with ways 
to eliminate corrosion, and mold and 
fungus deterioration in military pack- 
aged items—and they did! Today, the 
squeeze is on them again But this 
time the cry is for better packaging 
protection for delicate equipment 
against shock and vibration in transit 
And, as was the case before, SAE has 
been asked to tackle this problem 

Already the wheels are turning. At 
its initial meeting in New York on 
Sept. 17, a Shock and Vibration Isola- 
tion Committee set up its goals and 
mapped out the program needed to 
attain them The group which will 
function under the supervision of the 
SAE Aeronautics Committee, decided 
that it should channel its work toward 


elec- 
items 


® Division of all instruments 
tronic gear, and similar fragile 
into groups based on fragility 

® Development of simple formulas 
nomographs, and procedures for de- 
termining the proper amount and type 
of cushioning material for adequate 
and economical shock and vibration 
protection 


As brought out 
Capt. J. E. Arnoult 


at the meeting by 
of Wright Air De- 


velopment Center’s Packaging Branch, 
survival of packaged equipment de- 
pends on container cushioning mate- 
rials and the characteristics of the 
items being shipped Thus, it’s im- 
portant to separate instruments and 
electronic gear into fragility groups 
Packaging can then be designed which 
will satisfactorily protect each group 
Knowing the proper amount and 
type of packaging material obviously 
iS a must too. If type of cushioning 
material is not properly chosen, the 
resulting package may be larger than 
necessary and still not offer sufficient 
protection Therefore, a few basic 
rules on proper use of packaging mate- 
rials would really be a boon to the 
military 
With these goals in mind, the com- 
mittee laid the groundwork that may 
lead to them. It set up two subcom- 
mittees, one to determine what basic 
information is necessary for the study 
the other to investigate current shock 
and vibration test procedures 
Appointed to serve on the first sub- 
committee were W. H. Skidmore, 
Weston Electrical Instrument; J. L 
Krager, RCA; and H. M. Brady, of 
Chatham Electronics. Serving on the 
second are H. J. Wenborn, General 
Electric; H. F. Ames, Sylvania Electric 
Products; and S. Roman, of Motorla. 
Foster D. Snell's Marvin Masel is 
temporary chairman of this Shock and 
Vibration Isolation Committee 


Packaging sensitive aeronautic equipment 

raises knotty problems for the industry. The 

Signal Corps, too, faces a similar job with 

its electronic assemblies. This is one of the 

machines it uses to test cushioning materials 
used for packaging 
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Thirty-seven cf the 40 men attending Division XX's meeting Sept. 24-26 at the Homestead, Hot Springs, Va 


Shot Peening Group Meets at Hot Springs 


ge eee of shot peening and 
blast cleaning resounded through 
the Homestead at Hot Springs, Va 
Sept. 24-26. The discussors were there 
for the annual three-day meeting of 
Division XX—Shot Peening of the 
SAE Iron and Steel Technical Com- 
mittee 


They participated in a round-table 
on “Fine Particle Blasting,’”’ whose 
principal contributors were W. I. Glad- 
felter of Pangborn, E. E. Brodhag of 
American Wheelabrator, Verne W 
Nichols of Vapor Blast, and E. E 
Hawkinson of Microblast. H. H. Mille 
presented a paper on shot peening 

: coverage that he and P. H. Flynn had 

SHOP TALK between sessions occupies K. H. Barnes of American Wheelabrator, W. L. R. Steele prepared on the basis of their ex- 
of McInerney Spring and Wire, |. C. Straub of American Wheelabrator, and Howard Ripper and , : 

|. R. McConnell of Pittsburgh Crushed Steel perience and studies at Buick. In- 

formation from both the round table 


discussion and the paper will be feat- 
ured in later issues of SAE Journal 


Speaker at the Thursday evening 
dinner meeting was R. E. Peterson of 
Westinghouse, who talked on “Some 
Topics in Fatigue Analysis.” 


Reports Discussed 


Discussion in sessions of the Division 
and some of its subcommittees brought 
out that 


@ SAE Blast Cleaning Manual—To 
develop data on life expectancy of 
blasting-machine blades, a wear test 
program has been initiated by the 
Blast Cleaning Subcommittee Test 
results are to be incorporated in the 
SAE Blast Cleaning Manual if they are 

MEETINGS brought participants up to date on Division XX’s work. R. L. Mattson (standing) ®Vailable soon enough. 


of GM presided. Others facing camera are R. C. Sackett of the SAE staff, N. S. Mosher of Alloy Other sections drafted or planned 
Metal Abrasives, and H. H. ZurBurg of Chrysler for the manual include descriptions of 
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the blast cleaning process, blast clean- 
ing machines, and abrasives 


@ Test Strips—Possibly tolerances 
on SAE standard shot peening test 
strips can be tightened. The test strip 
subcommittee planned a test program 
to find out 

D. A. Cargill of Precision Shot Co. 
has found a source of strip believed to 
be rolled to the needed uniformity 
H. J. Noble of Pratt & Whitney Air- 
craft reported that strips procurea via 
Cargill from this source test consist- 
ently within the hardness range of 
46-48 Rockwell C and exhibit satisfac- 
tory flatness. The Test Strip Subcom- 
mittee hopes to determine from its 
projected tests on this material what 
requirements can be written into a 
specification for test strips. 

F. P. Zimmerli of Barnes-Gibson- 
Raymond offered to heat-treat a quan- 
tity of the new test strips and distrib- 
ute them to J. C. Straub of American 
Wheelabrator, R. L. Mattson of GM 
Research, and H. H. ZurBurg of 
Chrysler for hardness and flatness de- 
terminations. Their results are ex- 
pected to help the Subcommittee in 
deciding whether to revise test-strip 
requirements. 


@ Shot Quality Testing—Mattson- 
Cargill shot-testing machines give re- 
markably uniform results, it was re- 
ported. The Mattson-Cargill machine 
is the machine Division members 
agreed a year ago to study with the 
idea of considering its suitability as a 
standard production shot tester. Five 
of the machines have been in experi- 
mental use during the past year, and 
testing is to continue 


@ Shot Peening and Blast Cleaning 
Bibliography—Thirty-five articles pub- 
lished between January 1950 and May 
1952 have been abstracted Capt. E 
J. Ward of Wright-Patterson Aji 
Force Base offered the services of the 
Armed Services Technical Branch in 
translating and abstracting certain 
Russian articles which Bibliography 
Subcommittee Chairman ZurBurg has 
collected. F. P. Zimmerli offered the 
Subcommittee copies of all Barnes- 
Gibson-Raymond’s abstracts on the 
subject 


@ Refusal to Specify Shot Chemistry 

Division members voted down a pro- 
posal to investigate possibility of 
specifying chemical compositions of all 
kinds of shot. Opponents of the pro- 
posal contended that shot properties 
depend so much on heat-treatment 
and other processing that specifying 
chemical composition is no guarantee 
of shot quality 

R. L. Mattson of GM Research Lab- 
oratories is chairman of Division XX 
He presided at the Division’s working 
sessions as well as at the Thursday 
evening dinner meeting at which R. E 
Peterson spoke 
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A new section publication—the Detroit 
Super Charger—made its appearance in 
October. This new “messenger” will 
be busy every month from now on carry 
ing announcements and news of the 
Section to Detroit Section members 


The air cooled engine is more re- 
liable, more adaptable to extreme 
temperatures, easier to maintain 
and overhaul, lighter, and more 
suited to economical airplane op- 
eration than the watercooled en- 
gine. It is the foundation on 
which commercial aviation will 
be built.—C. H. Biddlecombe in 
Aeronautic Meeting paper 


At the last meeting of the SAE Lubri 
cants Division, it was voted to retain 
the SAE system of viscosity numbers as 
it stands, and to determine a suitable 
means for putting it into wider use 


Increased demand for brake lin- 
ings with more uniform coeffi- 
cients of friction has led to re- 
newed efforts to produce such 
material Claims of results 
achieved in this direction have 
not been substantiated.—S. von 
Ammon, Bureau of Standards, in 
Semi-Annual Meeting paper 


The best way to sell the public on com 
mercial aviation is to provide an airport 
that people can visit regularly and be 
glad to do so. New York City, with 
all its wealth and millions of people 
certainly can afford to pay the price for 
an airport in the metropolitan area. By 
so doing, the City would serve commer 
cial interests, foster prosperity, and at 
the same time strengthen national secur 
ity —W. P. MacCracken, Jr., assistant 
secretary of commerce for aeronautics 
at Metropolitan Section Meeting 


29 Years Ago 


Facts and Opinions from SAE Journal 
of November, 1927 


Keeping truck-operating cost 
records is a simple matter when 
all cost factors can be recognized 
and classified. It is carelessness 
in the consideration of these fac- 
tors that leads to difficulty. This 
is especially true with overhead 
or burden items.—A. W. Herring- 
ton in Transportation Meeting 
paper. 
¥ 


Navigation and aircraft instruments to 
day are far from perfect. Experimenters, 
however, are constantly trying to de 
velop better devices. It will be ex 
tremely helpful toward this end if avia 
tors will relate their experiences and 
offer constructive criticism.—V. E. Car 
bonara, Pioneer Instrument Co., in Aero 
nautic Meeting paper 


Metal construction of aircraft is 
a great improvement over wood 
construction. Its success, how- 
ever, depends upon eliminating 
corrosion. This means that engi- 
neers must design so that all 
parts are readily accessible. If 
closed sections cannot be avoided, 
they must be thoroughly cleaned, 
covered internally with protective 
coating, and adequately sealed.— 
Com. R. D. Weyerbacher, U. 8S. 
Navy, in Aeronautic Meeting 
paper. 
* 


The wind tunnel has been an indispensa 
ble aid to aeronautical progress, but 
these two defects in the technique of 
wind-tunnel testing have yet to be over- 
come: (1) aeronautical engineering co- 
efficients derived from wind-tunnel tests 
of small-scale models often require cor- 
rection for scale effect before they can 
be applied to full-scale designs, (2) 
results obtained from different wind- 
tunnel tests do not always check.—E. N. 
Fales in Aeronautic Meeting paper 
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Milwaukee Golf Party 
Pulls Em Out Again 


Sept. 12—-Over 230 tractor and farm 
machinery engineers and _ suppliers 
went to Tripoli Country Club to battl 
par at the Milwaukee Section’s Annual 
Golf Party. There, this throng—many 
of whom had just attended the tre- 
mendously successful Tractor Meeting 

shed their slipsticks for golf sticks, 
took no note of engine-killing dust 
they raised in sand traps, and thought 
only in terms of another kind of 
efficiency—par 

A few of these golf enthusiasts broke 
par more often than it “broke” them; 
most were not so lucky 

Dick Strickland, of 
Bearing Co., with a scorching 72 
walked off with top honors His 
brother, Russell Strickland, Bower’s 


Bower Roller 


Two of the 236 golfers who turned out for the 
Milwaukee Section Golf Party were Massey 
Harris’ L. S. Pfost (left) and L. C. Evans (right) 


V.P. of Sales, was a close second with 
a 73 And Clem Jensen, of Borg- 
Warner's Mechanics Universal Joint 
Division, pulled up third with a putt- 
heavy 75. Jensen, however, may putt 
better at future outings for he was 
awarded a new putter for being closest 
to the pin on the 185 yd third hole 

These weren't the only outstanding 
performances rewarded with prizes 
though L. W. Kibbey, of Sealed 
Power Corp., managed to win the Paul 
Bunyan club for a screeching 742 yd 
drive. And another stouthearted indi- 
vidual—better unnamed—achieved a 
222 score. For this supreme endeavor, 
he won the Milwaukee Section Loving 
Cup—a not too beautiful trophy 

Altogether eleven golfers received 
appropriate mementos for their singu- 
lar achievements. But they were far 
from being the only ones who walked 
off with loot. Later at the jam-packed 
dinner, 174 more prizes were drawn by 
many of the 256 in attendance. 
Radios, batteries, leather goods, tires 
golf balls—these were just a few. of 
the gifts they acquired 

Credit both for collecting this raft 
of bounty from Milwaukee concerns 
and for the outstanding success of 
this ever-popular annual event goes 
to Golf Chairman George A. Rea, of 
Heil Co 


Stressed Aluminum Skin 
Makes Strong, Light Trailers 


Sept. 24—-Sponsored by the Transpor- 
tation and Maintenance Activity, the 
opening session of Northern California 
Section was chairmanned by J. V. De- 
Camp of Norton Truck Co., who intro- 
duced K. W. Tantlinger, vice-president 
and chief engineer of Brown Trailers 
Inc 

Tantlinger discussed “Aluminum 
Stressed Skin Construction for Light 
Weight Highway Semi-Trailers.” He 
emphasized the importance of the sub- 
ject by pointing out that truck-trailer 
business is now so large that approxi- 
mately one family in eight depends 
upon this industry, directly or indi- 
rectly, for its livelihood 

Discussing primarily weight-saving 
features and strength, he stated that 
the former practice in trailer construc- 
tion of covering a steel frame with un- 
stressed aluminum sheet had many 
drawbacks: abrasion, galvanic corro- 
sion and rubbing which destroyed in- 
sulation These were overcome by 
using stressed sheets over an extruded 
frame of monocoque design, and alu- 
minum has been found to be the best 
metal for this use. It is safe, economi- 
cal, light and easy to maintain. The 
light weight is indicated by the fact 
that the structural frame across the 
top edge of a van weighs only 1.8 lb 
per linear foot, and that a standard 
van “box” of 8 ft by 8 ft cross-section 
weighs only about 100 lb per foot of 
length including insulation 

Safety is illustrated by records show- 
ing that in accidents there is much less 
spillage of cargo on highways, or of 
cargo breaking through the front of 
the van into the tractor cab 

Strength is illustrated by the case 
of one operator who has used these 
heavily loaded van boxes between 


The nineteenth hole proved to be quite an attraction 
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Seattle and Alaska by hoisting com- 
plete units on to open barges. They 
have withstood these heavy stresses 
of loading and the corrosive atmos- 
phere for three years and are still 
in use 

Other applications for this type of 
construction are: (1) airborne refrig- 
erator units for the army, which must 
withstand drop tests, and (2) large 
refrigerated boxes for produce, which 
are stacked three deep in holds of 
ships. Boxes are given no external 
support, yet show no deflection of 
walls. 

Tantlinger concluded by saying that 
the present trend in van construction 
is to further reduce weight by replac- 
ing many parts of wheel and axle as- 
sembly with lighter weight construc- 
tion. Replacing oak floors of van by 
corrugated aluminum saves two pounds 
per square foot He also said that 
since trailers receive very little main- 
tainence in operation, they must go 
many thousand miles without lubrica- 
tion. This can be accomplished by use 
of “Torsilastic’’ springs, using coaxial 
rubber bushings which require no 
lubrication. 


Diesel Engine Combustion 
Presents Unsolved Problems 


Sept. 29——-C. G. A. Rosen of Caterpillar 
Tractor Co. delivered the first paper 
of the current season to 165 members 
and guests of the Central Illinois 
Section. His topic for the evening was 
“Some Unsolved Problems in Diesel 
Engines, a Survey of the Combustion 
Chamber Envelope.” Rosen pointed 
out that a very large number of ques- 
tions regarding diesel engine combus- 
tion remain unanswered in spite of the 
number of research organizations de- 
voted to developing better engines 
The fact that four different combus- 
tion systems are currently being used 
by engine manufacturers, no one of 
which incorporates the major advan- 
tages of the other three, is an indica- 
tion of the need for additional knowl- 
edge of the diesel engine combustion 
processes. 

Rosen showed slides of both the 
open and the precombustion chamber 
type of combustion systems and de- 
scribed in detail some of the phenom- 
ena that occur in each type during the 
combustion cycle. He also pointed out 
that in the development of high output 
diesel engines, too much effort has 
been directed toward getting air into 
the cylinder and too little to the prob- 
lem of heat extraction to critical parts 
and to the lowering of the inherent 
losses. AS an example, an M.A.N. en- 
gine was cited, whose output was in- 
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At the season's first meeting for Central Illinois Section, C. G. A. Rosen of Caterpillar discussed 


some of the problems of diesel engine design 


Left to right: T. M. Fahnestock, who was 


technical chairman of the meeting: Section Chairman John T. Liggett; and T. M. Logan, who 
described his impressions of post-war Germany in a coffee talk 


creased 300% with only a 30% increase 
in heat transfer through the combus- 
tion chamber and piston rings 

In conclusion, Rosen listed four of 
the unsolved problems of the diesel 
engines: 

1. Mixture formation, in which each 
fuel particle is to be prepared for 
combustion as quickly and conven- 
iently as possible. 

2. The need of more definite control 
of heat extraction from the combus- 
tion chamber envelope. 

3. Need of more knowledge of dis- 
tortion control to give added life to 
engine parts 

4. Need of a supercharger pre-emi- 
nently matched to diesel field op- 
erating conditions. 

T. M. Fahnestock, technical chair- 
man of the evening, introduced the 
after-dinner speaker, Tom Logan, who 
discussed “Impressions of Post-War 
Germany.” 


Describes Features 
Of New Ford Engines 


@) tior 
MA ld Fditor 
Oct. 3—P. M. Clayton of the Ford 
Motor Co., accompanied by V. G. 
Raviolo and Robert Stevenson, Jr., of 
Ford, explained to a crowd of 250 en- 
gineers the changes, improvements and 
advantages of the new line of Ford 
and Lincoln overhead valve engines 


He pointed out that 100,000 engineer- 
ing man-hours, 50,000 hours of dy- 
namometer testing, and 500,000 test 
miles went into the development of 
each of the engines. 

The engines feature overhead valves 
and a more nearly “square” engine 
with consequent higher permissible 
compression ratio, better breathing, 
less heat rejection to cooling water, 
less friction horsepower and a stiffer 
crankshaft and engine. Experimental 
data were presented to show that each 
one of these desirable features and 
improvements were obtained in the 
new Ford engine and resulted in a 
better-performing engine with a lower 
fuel rate. 

The new Ford and Lincoln engines 
have numerous desirable features other 
than those achieved by overhead valves 
and a short stroke, Clayton continued. 
These features include a special alloy 
iron crankshaft with excellent endur- 
ance limits and damping characteris- 
tics and requiring only finish machin- 
ing, a crankcase parting line below the 
center line of the crankshaft for ease 
of mounting and increased engine 
rigidity, no head bolt bosses on the 
cylinder walls, fuel-flow oil filtering, 
valve rotators, silent chain camshaft 
drive and full pressure lubrication. 

A lively question and answer period 
brought out other interesting engine 
features, such as that the piston pin 
was offset slightly to reduce piston 
slap; that valve rotators made valve 
inserts unnecessary; that the bore- 
stroke ratio was chosen somewhat ar- 
bitrarily but is believed to be about 
optimum; and that the torque curve 
was chosen to give best overall per- 
formance. 
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Detroiters 


For 


Tubeless tires were the subject of the Sept. 6 panel meeting at the Greenbrier. Panel members 
were, left to right: N. L. Blume of Ford; W. F. Billingsley of B. F. Goodrich; Panel Chairman Von 
D. Polhemus of General Motors; W. E. Lyon of Firestone; and W. H. Wallace of U. S. Rubber 


The prospect for cooler driving was discussed on Oct. 5. Holding forth at the head table are, left to right, panel members W. E. Webb of 
Bishop and Babcock; |. R. Holmes of GMC Harrison Radiator Division; A. A. Kucher of Ford, who organized and presided over the session; 
P. J. Kent of Chrysler Corp.; W. E. Lind of A. R. A. Mfg. Co.; and Dr. L. A. Philipp of Nash-Kelvinator Corp 


One of the many golf foursomes that enjoyed the indian summer week - 
end was composed of P. H. Pretz of Ford, R. J. Williams, Jr., and F. C 
Mathaei, jr., of American Metal Products, and N. L. Blume of Ford 


Pausing at the eleventh tee are W. E. Lyon of Firestone Tire and 
Rubber Co.. M. A. Thorne of General Motors Corp., C. C. Dybvig of 
Firestone, and SAE guest Gold 
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Journey to White Sulphur Springs 


Sessions on Car Cooling, Tubeless Tires 


Sept. 5 7—Comfort and safety on the 
highway were the twin themes of the 
three-day meeting of Detroit Section 
at White Sulphur Springs, W. Va. 
Panel sessions on car cooling and tube- 
less tires highlighted the serious side 
of a weekend that also included the 
diligent pursuit of golf balls and bridge 
and canasta prizes 

A special train brought members 
and guests from Detroit, Monroe and 
Toledo to the three-day meeting at 
the Greenbrier in White Sulphur 
Springs. T. W. Flood headed the com- 
mittee that planned the meeting, and 
Mrs. E. M. Tasker and Mrs. J. R 
Splitstone handled arrangements for 


R. A. Stranahan, Jr., of Champion Spark Plug 
Co. and V. C. Young of Eaton Mfg. Co. cast 
long shadows on the Greenbrier's clipped green 
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ladies’ golf and for bridge and canasta 
sessions. 

The Virginia Room of the Green- 
brier was the scene of Friday’s techni- 
cal meeting on “Air Conditioning of 
Automobiles.” “The Tubeless Tire” 
was discussed in the President’s Room 
the next day 


Air Conditioning for Cars 
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“Today, car cooling has assumed the 
same relative position of demand and 
acceptance that car radio and car 
heating assumed in the early thirties 
This rapidly-increasing demand for 
car cooling imposes upon us the fact 
that many things must be done in or- 
der to provide a satisfactory solution 
to the numerous problems involved,” 
said Andrew A. Kucher in opening the 
Sept. 5 panel meeting on car cooling. 

Kucher, who is director of the scien- 
tific laboratory of Ford Motor Co.'s 
engineering staff, organized and pre- 
sided over the session. Panel members 
were J. R. Holmes, chief engineer of 
GMC’s Harrison Radiator Division; P. 
J. Kent, chief engineer of the electrical 
division of Chrysler Corp.; W. E. Webb 
of Bishop and Babcock; Dr. L. A 
Philipp, chief engineer of Nash-Kelvin- 
ator Corp.; and W. E. Lind, general 
manager of A.R.A. Mfg. Co. Repre- 
sentatives of Philco, Vickers, Inc., 
Carrier Corp., Fedders-Quigan Corp.., 
Frigidaire and Tecumseh Products Co. 
were among the audience. 

Discussion of the panel and subse- 
quent participation from the audience 


indicated a growing demand for car 
cooling. The Bishop and Babcock Co. 
was among the first involved in a large 
scale effort to provide cooling, and in 
the years from 1936 te 1942 installed 
around 3000 mechanical cooling sys- 
tems on Packard and other cars. The 
A.R.A. Co. of Fort Worth, Texas, has 
been largely responsible for renewed 
interest in cooling; since 1949, they 
have installed several thousand me- 
chanical systems in cars of all makes 
Some owners, the company reports, 
have had a system changed from one 
car to another as many as three times. 

Both General Motors and Chrysler 
have made announcements in regard 
to cooling systems, and it seems ap- 
parent that other automobile manu- 
facturers are pursuing active develop- 
ment programs. 

For the present, systems will proba- 
bly consist of a compressor in the en- 
gine compartment, driven by a belt 
from the engine. The condenser will 
be in the front of the engine radiator. 
The evaporator and circulating fans 
will be on the trunk shelf, with cooling 
ducts entering the body behind the 
rear seats. 

Most engineers agreed that the best 
system must provide a percentage of 
fresh make-up air. This requires cool- 
ing capacities (rated in tons per 24 
hours) in the order of 1 to 2 tons at 
25 mph 


Principal Problems 


vibration, noise and 
control are sizeable. One of the major 
drawbacks is the extra cooling load 
imposed on the radiator by the heat 
output of the condenser; special radi- 
ators or fans would help, but this 
means special vehicle models. How- 
ever, these problems have been solved 
sufficiently well to permit the building 
of satisfactory and dependable sys- 
tems. 

There is, of course, some loss in fuel 
economy. But when drivers are willing 
to pay for installation of cooling sys- 


Problems of 
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tems, they seldom object to fuel losses. 

The ideal car cooling system of the 
future, it was generally agreed, will be 
a “package” unit—a _ self-contained 
winter-summer unit. Growing public 
interest in car cooling, and the need 
to get costs down to expand the mar- 
ket, will provide incentive for the de- 
velopment of such units 

Car cooling systems are now in use 
in several areas of the United States 
and the success of present suppliers 
has shown a rapidly increasing public 
demand. There are many problems to 
be met before prices will be reduced 
and full dependability assured, but 
indications are that this can and will 
be accomplished 


Tubeless Tires 


“To the chassis and suspension en- 
gineer, the future progress of the tire 
industry is of paramount necessity, be- 
cause within the few inches of space 
beneath the steel wheel rim is our only 
medium of contact with the road 
Within that space the tire must steer 
the car, transmit power and absorb 
the millions of jolts of high speed 
travel.” 

Von D. Polhemus of General Motors 
thus opened the panel session on tube- 
less tires which he organized and 
moderated. Panel members were W. F 
Billingsley of B. F. Goodrich Co.; N. L 
Blume of Ford; W. E. Lyon of Fire- 
stone Tire and Rubber Co.; and W. H 
Wallace of the U. S. Rubber Co 

Development of butyl rubber and of 
a means of sealing it firmly to the 
inner surface of the casing have made 
the tubeless tire possible. Tires are 
mounted on conventional rims, which 
must be in good condition and in serv- 
ice, and must not be pitted from rust 
and corrosion Air is admitted 
through a standard air valve sealed 
into the rim. The pressure of the air 
in the casing holds it against the rim 
with sufficient force to seal against air 
leaks 


Cost Compares Well 


Once the tubeless tire is in quantity 
production, it is expected that the cost 
will be no more, or may even be slightly 
less, than the cost of an equivalent 
quality conventional tire and a good 
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quality tube An intensive develop- 
ment program on tubeless tires is un- 
der way in the tire industry. One 
company has been selling tubeless tires 
through their stores and dealers since 
January, 1948; another company now 
has a tubeless tire for either new cars 
or service installations on the market 
The only tubeless tires sold to date 
have been premium tires 


Cooler Running 


that the 
cooler 


Discussion brought out 
tubeless tire gives a potential 
running capacity, possibly increased 
protection against blowouts, and less 
chance of high-speed failures and 
tread separation It offers more re- 
sistance to bruising, and to the pinch- 
ing of the tube that results when the 
tire strikes a curb or similar sharp 
object The butyl interliner of the 
original equipment type non-puncture 
sealing tubeless tire clings to punctur- 
ing objects such as nails, and seals 
against any rapid leak until the ob- 
ject is removed and the hole repaired 

The tire has increased ease of bal- 
ancing and tends to hold its balance 
better than the combination of tire 
and tube. Car handling is not ad- 
versely affected, and may be improved 
In larger-sized tires there is less 
harshness and tire thump, though this 
feature has not been as favorable in 
smaller tires. There also appears to 
be a reduction in power loss, which is 
in line with the cooler-running tire 

Several problems still await solution 
A system of production testing of new 
tires must be developed, as well as 
more precise manufacturing methods 
A method of obtaining a satisfactory 
seal between the tire carcass and the 
butyl inner lining in production quan- 
tities must be found Any leakage 
through this lining will cause casing 
failures 


Education in Tubeless Techniques 


The problem of shipping and han- 
dling of tires for the car manufacturer 
must be dealt with, and the problem 
of mounting the tire on the wheel 
solved Tire dealers, service stations 
and garages must be taught the tech- 
niques of repair and handling the new 
tires—and drivers must be taught 
what to do, and not do, with their tube- 
less tires. 

The panel and the audience, who 
participated in an active discussion 
period, agreed that in general the 
tubeless tire offers a potential increase 
in safety to the driving public, and 
that otherwise performance is equal 
to or, in some respects, better than 
that of the conventional tire. There 
are manufacturing and servicing prob- 
lems to be solved, but it is expected 
that the industry will be able to deal 
with these and that, possibly within 
the next few years, some car manu- 
facturer will offer a tubeless tire as 
optional or standard equipment 


Canadians Enjoy 
Golf, Movies, Dinner 


Sept. 26—-The opening meeting of the 
1952-53 season for the Canadian Sec- 
tion was held at the Hamilton Golf and 
Country Club, Ancaster. Over 90 
members and their guests played golf 
during the day over the beautiful 
course, and International Harvester 
Co. of Canada, Ltd., was the host to 
over 150 members who attended the 
dinner. The meeting was in charge of 
Vice-Chairman Arthur Scarlett and 
Regional Vice-Chairman Douglas Park 

There was no speaker at this open- 
ing meeting, but a very interesting film 
was given its first public showing 
Produced in color for the Steel Co. of 
Canada, Ltd. and titled “Steel for 
Canadians,” the film describes, in con- 
siderable detail, but in the layman's 
language, the inner workings of the 
company’s huge Hamilton plant. Blast 
furnaces and fiery molten metal pro- 
vide interesting and highly colored 
footage as each step of the processing 
is explained 

Company officials explain that it will 
be distributed primarily to college, high 
schools and _ technical institutions 
throughout Canada 


Says Russian Aircraft 
Compare Well with U. S. 


Sept. 16—The Russians have some of 
the best in aircraft equipment, said 
Frank Erny, branch head of mechani- 
cal engineering at Cornell Aeronauti- 
cal Laboratory “They are no more 
copyists than we are.” But when they 
do copy, he added, “they copy the best 
ideas in American and British air- 
craft.” 

Reviewing findings in experiments 
on a Soviet YAK-9P fighter and an 
IL-10 ground-support aircraft at the 
Laboratory, he said that the Russians 
move an original experimental design 
to the production design in from 1% 
to 3 years, compared to the 3 to 5 
years it usually takes in this country 
Whereas in the United States there is 
usually “a complete redesign of the 
airplane to the production methods,” 
Erny said that in Russia “they go 
from the experimental stage, where the 
airplane is almost hand-built, to pro- 
duction without toolin up in the 
American sense.” 

“In general,” Erny told the group 
“the Soviet airplanes are constructed 
good enough to do their particular 
job, but only good enough to do this 
job. This does not mean necessarily 
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that the airplane is going to fall apart, 
but rather that common sense, which 
is lacking in this country in a good 
many instances, is used in the design 
and manufacture.” 

The Russians usually build an air- 
craft to do a specific job and abstain 
from loading it down with unnecessary 
equipment. The U. S., he said, equips 
a plane to handle several jobs, some- 
times overlooking ‘‘the fact that it does 
none of these too well.” But this, he 
added, “is highly debatable.” 

Clifford J. Lane presided over the 
meeting, and John A. Mattison intro- 
duced the speaker 


Barnard Traces 
Results of Research 


® Twin City Section 


1 Editor 


Sept. 12—A near-record number of 75 
persons attended the first 1952-53 
meeting of the Twin City Section to 
hear the Society’s president, Dr. D. P. 
Barnard, address the Minneapolis 
group on “Research—A Partner in 
Engineering.” 

Dr. Barnard traced the evolution of 
the petroleum products from geological 
exploration, through the various re- 
fining operations, and finally into ve- 
hicle-user results. He indicated that 
the progress of the past half-century 
has been due, in large part, to the ef- 
forts of continually-expanded research 
staffs. 

A shortage of technically trained 
personnel now exists, and until 1960 
two to three times as many engineers 
will be needed as are now available 


New “Uni-Tractor’”’ 
A Quick Change Artist 


Oct. 8 A revolutionary farm ma- 
chine, the Uni-Tractor provides a more 
or less universal, self-propelled basic 
carrier on which various machine bod- 
ies can be interchangeably mounted 
with a minimum of time expended in 
making the change,” Martin Ronning, 
Minneapolis-Moline Co. chief engi- 
neer, asserted at a meeting held in 
M-M’s new Northern Division sales’ 
building 

A variety of power-operated ma- 
chines can be had at a considerable 
saving in cost to the farmer since 
there is no duplication of power plants, 
supporting wheels and heavy frames, 
as there is with self-propelled inte- 
gral machines or tractor-drawn units, 
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Ronning continued These attach- 
ments can include an automatic hay- 
baler, side delivery rake, mower, and 
windrower, as well as the harveste: 
husker, and picker-sheller units. 

Easily handled by lifting from the 
balance point, the Uni-Harvestor can 
be removed from the Uni-Tractor and 
replaced with other units, such as the 
Uni-Huskor, in the short interval of 
about 30 minutes, according to Ron- 
ning. Special units, known as the Uni- 
Hoist and the Uni-Transport Carriage 
are provikied for rapid changes and 
convenient transporting of units when 
not in use 

The power plant on the Uni-Trac- 
tor, a 60 deg V-4 using a shaft having 
three crank pins with a firing order 
of 120-180-240-180, is reported to have 
been designed and placed in produc- 
tion within a 10-day period. Develop- 
ing 38 hp at 1500 rpm with a piston 
displacement of 206 inches, this engine 
provides traction power from one end 
of the crankshaft and belt power from 
the other. 

While it is difficult to make an exact 
comparison of the economics of this 
equipment to either tractor and drawn 
equipment or self-propelled machines, 
it seems likely that this machine may 
well revolutionize harvesting equip- 
ment 

A group of 125 members and guests 
attended the meeting The many 
colored slides shown by Ronning pre- 
sented various views of the Uni-Trac- 
tor both with and without the additive 
harvester, husker, and picker-sheller 
attachments 


Open Throttle 
Removes C-C Deposits 


@ Northwe tion 


d Editor 


Oct. 3—‘We will cover testing pro- 
cedures, the effect of combustion 
chamber deposits on engine perform- 
ince, and how deposits produce this 
effect.” With these words J. Brent 
Malin of the Petroleum Chemicals Di- 
vision of E. I. duPont de Nemours 
and Co. introduced his paper “Com- 
bustion Chamber Deposits.” 

The convoy system is used in road 
tests for trucks and passenger cars 
To insure uniform results, drivers and 
positions are rotated Road test re- 
sults are correlated with laboratory ex- 
periments, which are preferred be- 
cause they produce results faster. The 
test consists basically of running clean 
engines various numbers of hours and 
then measuring the weight and vol- 
ume of the deposits found in their 
combustion chambers. X-ray analy- 
ses show volatile deposits occur in the 
cooler portions of the combustion 
chamber with progressively dense or 
non-volatile deposits in the higher 
temperature areas. 

Knocking harm caused by these de- 
posits are evaluated as follows 
(1) Volume—20-40% (2) Catalysis 
Little or no harm. (3) Thermal in- 
sulation effect is a major contributor 
The thermal insulation plus the vol- 
ume amount to 66 to 75%, which leaves 


Examining a Minneapolis-Moline “Uni-Tractor” at the Oct. 8 meeting of Twin City Section, 
which was described to the group by Chief Engineer Martin Ronning, are (left to right): A. S. 
Nash of Minneapolis-Moline; Section Chairman B. }. Robertson; D. J. Breining, Section secretary; 


Norman Ness, Minneapolis-Moline engineer; Martin Ronning 


and W. E. Swenson, Section 


meetings chairman 
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a small amount of harm yet to be ac- 
counted for. 

Discussion brought forth the follow- 
ing facts 
1. Lean fuel mixtures produce 
volume high-density deposits 
2. Thermal shock is the best known 
method of removing deposits ‘(open 
throttle operation) 
3. Deposits on spark plug electrodes 
vary as to electrical conductivity and 
are best controlled by using plugs of 
the proper heat range for any specific 
type of operation 

The Northwest Section was honored 
with the presence of four very dis- 
tinguished guests: Tom Huxley, di- 
rector of sales for the Diamond T 
Motor Car Co. and a 25-year member 
of the SAE Chicago Section; Bob 
Wallace, executive engineer of the 
Diamond T Motor Car Co. and chair- 
man of the Chicago Section; Richard 
Kerr of the Arabian American Oil Co 
and member of the Metropolitan Sec- 
tion; and Thomas C. Poulter, asso- 
ciate director of the Stanford Re- 
search Institute 


low- 


Describes Bendix 
Power Brake System 


Sept. 11 Modern power braking util- 
izing “combined” unit design shows 
considerable improvement over the 
early systems, W. R. Williams, execu- 
tive engineer, Bendix Products Di- 
vision, Bendix Aviation Corp., told In- 
diana Section (See SAE Journal, 
September, 1952, p. 74.) 

The “combined” design of power 
braking employs the principle of com- 
bining the power assist directly and 
hydraulically with the master cylinder- 
wheel cylinder hydraulic circuit, to 
achieve the advantages of pedal posi- 
tion control, better sealed systems, 
serviceability, and improved installa- 
tion adaptability. It covers both air 
and vacuum operation. In describing 
the performance of the ‘“Treadle-Vac”’ 
system—a vacuum operated power 
brake for passenger car use—Williams 
used the term “decelerator” in place 
of the conventional “brake pedal” 
which, he indicated, may be the be- 
ginning of a new era in passenger car 
braking 

During the interesting discussion 
period that followed the paper, it was 
brought forth that the effects of wide 
vacuum fluctuations can be minimized 
by providing an ample ratio of vacuum 
cylinder area to master cylinder area 
The fact that lining wear and need 
for shoe adjustments was still appar- 
ent in the brake pedal was of interest 
to the maintenance group of fleet 
operators 
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Report on Progress 
Of Truck Testing Project 


Sept. 5—An informative paper on the 
“Riding Characteristics of Dual-Axle 
Trucks,” presented jointly by Wesley 
Roper, chief engineer of Page and 
Page Co., and Harry Czyzewski of 
Metallurgical Engineers, Inc., opened 
the fall program of Northwest Section. 

The paper dealt with the problems 
involved in testing the riding char- 
acteristics of trucks, as they appear 
with the experiments about half com- 
plete 

One initial major problem was de- 
Signing instruments for recording ac- 
celerations and forces on truck chassis 
caused by varying degrees of road 
roughness. An economical way of pro- 
viding a standardized test track was 
found in anchoring various sizes of 
wooden bumper blocks to a smooth 
concrete apron. 

Section Chairman Alfred Nelsen pre- 
sided over the meeting, substituting for 
Vice-Chairman R. C. Norrie, who was 
absent on a trip to Saudi Arabia 


Tells of Advances 
In Helicopter Design 


Oct. 7—To make the helicopter lighter, 
more serviceable and dependable, con- 
Stant research and energy must be 
expended on paper and theory work, 
severe bench testing of components, 
rigid tie-down endurance runs and 
expert analysis of service reports, said 
Miller A. Wachs, chief development 
engineer of Sikorsky Aircraft Division 
of United Aircraft Corp 

Wachs pointed out that this stumb- 
ling, awkward, shaking contraption 
has progressed very rapidly since it 
cast its first shadow on the transpor- 
tation field twenty years ago. From 
a craft of unpredictable direction, it 
has come to play an important part 
daily in the rescue of downed airmen, 
transporting executive officers, evacu- 
ating the wounded, deliveries to inac- 
cessible places, laying wire and pipe 
and solving innumerable problems of 
transportation 

The enormous task of making this 
possible is due mainly to the tremen- 
dous amount of time spent in making 
the components better and better each 
day. In the last 10 years, Wachs says, 
we have been able to reduce the weight 
of the mechanical drive from the end 


Mr a St ae 


of the crankshaft to the tips of the 
rotor blades from 3.8 lb per horsepower 
to 1.9 lb per horsepower. This, to- 
gether with the improvements in 
structural efficiency, has resulted in a 
substantial increase in payload per 
hp from 2.9 to 4.2 lb. The problems 
of each of the separate components 
of the helicopter were detailed by 
Wachs. 

The 
that 

1. A 360 hour service period is com- 
mon between overhaul. 

2. No propeller icing 
encountered. 

3. Size is no problem of the single 
rotor blade 

4. All aluminum blades are used in 
place of the earlier fabric covered 
lades 

5. Sikorsky helicopters hold the of- 
ficial speed record of 129 mph and the 
official altitude record of 21,000 feet 


discussion period brought out 


problems are 


The meeting was concluded with the 
showing of three films dealing with 
helicopters 


How to Earn 
Employee Loyalty 


Oct 7th—“You cannot buy your 
worker’s loyalty—you have to earn it’ 

this was the theme and conclusion 
of Ben Mills’ talk at Kansas City Sec- 
tion Mills is assistant manager of 
the Ford Motor Co. aircraft plant at 
Claycomo, Mo 

The statement that we cannot ex- 
pect a human being to take his place 
in a production line and perform like 
a machine is so obvious that it hardly 
needs to be repeated. And yet, tech- 
nological developments and improved 
manufacturing efficiency have some- 
times placed the factory employee in 
almost exactly that status 

Today modern industrial manage- 
ment realizes that failure to take the 
human element into account was a 
mistake, for it overlooks one of the key 
factors for increased productivity—the 
human will to work. In order to as- 
sure this, employees have to be treated 
as human beings, which means ful) 
recognition of their emotions, hopes 
fears and aspirations 

So when we talk about manpower to 
do a job, it might be wise to substitute 
the word Hu-manpower: this word de- 
scribes exactly what we dealing 
with 

How 
desire 


are 


can you 
to do the 
whatever job 


earn each employee's 
very best he can in 
he is assigned?—In 
theory, at least, it is simple. It is a 
matter of leadership. Leadership from 
the top down, from manager to super- 
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visor, from supervisor to worker. The 
success of this means, in the aggre- 
gate, the company’s success in what- 
ever undertaking is involved 

The actual accomplishment of this 
objective does, of course, present some 
real problems. At Ford, one answer 
to the problem is a continuous flow of 
information from management to each 
employee, to keep him informed of 
the company’s objectives and policies. 
Management newsletters are sent out 
regularly to all supervisory personnel, 
with the understanding that they will 
pass on the information to those un- 
der their supervision. When matters 
warrant it, Henry Ford II writes to 
each employee at his home. 

But the problem is not simply a 
matter of telling It is a two-way 
proposition, in which it is also im- 
portant to listen, for employees can 
bring intelligence and initiative to 
problems. These attempts are paying 
off at Ford, and surveys indicate that 
most of their personnel seem to feel 
that the responsibility of production 
belongs to each of them. 

Mills concluded by quoting a recent 
Time article: “You can buy a man’s 
time . but you cannot buy the de- 
votion of hearts, minds and souls 
You have to earn them.” 


Engineers’ Contributions 
Not Sufficiently Recognized 


Sept. 16—‘Our standard of living is 
the result of the creative genius and 
purposeful dedication of American en- 
gineers,” stated Ralph Teetor, presi- 
dent of the Perfect Circle Corp. 

By concentrating in research to dis- 
cover new things, and by their con- 
tinuous efforts to improve the existing 
things, engineers have steadily raised 
our standard of living, and have in- 
creased our national wealth Auto- 
motive engineers have perhaps had the 
largest share in this creative process 
since they have put more horsepower 
at the service of the American citizen 
than any other branch of the engi- 
neering profession, Teetor asserted. 

However, engineers have been too 
modest in their performance and have 
permitted certain party politics to 
claim credit for developments they 
have not caused and about which they 
know nothing Some politicians are 
now bent on siphoning an ever-increas 
ing portion of the wealth created by 
engineers into non-productive or even 
destructive projects, such as wars and 
ill-conceived foreign ventures, which 
very definitely threaten to lower and 
have already begun to lower our stand- 
ard of living. It is the responsibility 
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Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future. Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow's aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 


North American Extras — 

Salaries commensurate with ability and 
experience @ Paid vacations e A grow- 
ing organization ¢ Complete employee 
service program @ Cost of living bo- 
nuses @ Six paid holidays a year @ Fin- 
est facilities and equipment @ Excellent 
opportunities for advancement @ Group 
insurance including family plan e Paid 
sick leave @ Transportation and moving 
allowances @ Educational refund pro- 
gram @ Low-cost group health (includ- 
ing family) and accident and life in- 
surance @ A company 24 years young. 


Write Today 


Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 


CHECK i ai4 Os 
at North American 


Aerodynamicists 

Stress Engineers 

Aircraft Designers and Draftsmen 

Specialists in all fields of 
aircraft engineering 

Recent engineering graduates 

Engineers with skills adaptable to 
aircraft engineering 


NORTH AMERICAN 
AVIATION, INC. 


Dept. 11, Engineering Personnel Office 
Los Angeles International Airport 
Les Angeles 45, Calif.; Columbus 16, Ohio 


, North American Has Built More Airplanes 
Than Any Other Company In The World 
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of American engineers, who know the 
facts, to make the public aware of 
how much effort, care and research 
has been needed to make our civiliza- 
tion, Teetor said. It is also our re- 
sponsibility to make sure that it is not 
destroyed or damaged beyond repair 
by irresponsible or ignorant govern- 
ments. 

The youth of America, and very spe- 
cially the children, should be taught 
with a new educational philosophy 
that will enable them to understand 
how difficult it is to create anything 
and how much dedication, know-how 
and endurance it takes to produce 
something new or to improve some- 
thing old. 

Only by a correct understanding of 
these values, and by continued crea- 
tive effort, can we save our civilization 
and preserve peace in the world. En- 
gineers should be very conscious of 
this, and should spread this conscious- 
ness among the rest of the American 
people, Teetor concluded. Only in this 
manner, and not by political talk and 
hot air, can we assure the future of 
America and the happiness of our 
children and our children’s children 


Barnard Speaks 
At Colorado Group 


Sept. 24—At a dinner meeting at 
Denver’s Petroleum Club, Colorado 
Group members heard SAE President 
D. P. Barnard speak on “Research— 
A Partner in Engineering.” Dr. Bar- 
nard traced the development of 
research activities and_ effectively 
pointed out that research has become 
an integral part of successful engi- 
neering 

Preceding Dr. Barnard’s address, 
Edward Rentz, Jr.. SAE west coast 
representative, presented a slide-illus- 
trated talk on “The SAE Story,” sum- 
ming up the position and activities of 
the SAE in its professional field. 


Dispute Optimum 
Of Lube Oil Filtration 


© Metrox n Section 


Sept. 18—First dinner meeting of the 
new season took up the subject of lube 
oil filtration. A paper by Jules P. 
Kovacs, vice-president of Purolator 
Products, Inc., was supplemented by 
four prepared discussions. 

Because of the author’s illness, the 
paper was read by Herbert R. Otto, 
Jr., Purolator’s chief engineer. 

Discussers agreed upon the need of 
filtration for internal combustion en- 
gine lubricating systems, although the 
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In the shop — 
In the field 


Moly-sulfide isa 
solid-film lubricant, highly 
successful in applications in- 
volving extreme pressures, 
high velocity, fretting, elevat- 
ed temperatures and other 
difficult frictional conditions. 
We have compiled detailed 
records of 154 different ap- 
plications of molybdenum 
sulfide to actual shop and field 
problems—some of which 
might be similar to your own. 

Shopmen, engineers, lubri- 
cation specialists—write now 
for a copy of this new 40-page 
booklet. 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City 36NY 
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question of the amount of material to 
be removed remained open. 

Kovacs held that full-flow filtration 
is the optimum method, but pointed 
out that adequate intake air filtration 
is needed to assure adequate protection 
to engines. 

His thesis that full-flow filters are 
preferable to those of partial-flow 
types was dramatically supported by 
the results of an extensive series of 
tests after which measure of wear of 
cylinder bores, main and connecting 
rods, and pistons was made. 

William S. James, vice-president of 
Fram Corp. and an SAE past-presi- 
dent, offered a formula for filtration 
He and W. J. Pelizzoni of Mack Mfg. 
Co., W. A. Hunter of Chrysler Corp., 
and R. J. Pocock of Ford pointed out 
that excessive weight, size and cost of 
highly efficient air filters would be pro- 
hibitive in cars, trucks and buses; 
they agreed, however, that makers 
could produce such a device, in view 
of extensive research and development 
work done by them and vehicle manu- 
facturers. 

Several past-chairmen of Metropoli- 
tan Section, several of whom were ac- 
companied by their wives, were in the 
audience of nearly 150 members and 
guests More than 20 enrolled stu- 
dent members of SAE were present 

Harold A. Strohman, vice-chairman 
for diesel engineering, arranged the 
meeting and conducted the technical 
session 


Rockets Date 
From 13th Century 


Oct. 7—About 140 members and guests 
heard Raymond W. Young, president 
and general manager of Reaction 
Motors, Inc., deliver a paper on 
“Rocket Powerplants.” 

Young opened his talk with a short 
history of rockets, which date back to 
the Chinese in the 13th century 
Later the British used rockets in 1807 
firing some 30,000 during the attack 
on Copenhagen, and again in the War 
of 1812. The liquid propellant rocket, 
a more recent development, was used 
by the Germans who built and fired 
about 4,000 during World War II 

Various types of fuels and oxidizers 
were discussed with the relative merits 
and disadvantages of each pertaining 
to manufacturing, handling and tank 
age facilities. 

A slide showing the schematic dia- 
gram of a liquid propellant rocket was 
shown, and Young described the func- 
tion of each unit. Cooling the thrust 
chamber, metallurgy of the materials 
in the engine, pumps for the high pres- 
sures and highly corrosive propellants 
are only a few of the problems involved 


Aerophysicists , 
Designers , 
Engineers 


North American encourages advanced 
thinking, because they know looking 
ahead is the only way to maintain lead- 
ership in the aviation industry. That's 
why North American needs men of 
vision. If you like hard thinking and 
would like to work for a company that 
will make the most of your ideas, you'll 
find real career opportunities at North 
American. North American offers you 
many extra benefits, too. 
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loads or to get going on the many long range 
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yourself to get under way. Many well-known 
companies in the automotive and related 
industries have found the use of our 
experienced engineering assistance expedient 
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and quicker profits. Some of our present 

work is in engines » compressors « 

chassis « rear axles « automatic transmissions « 
off-the-road equipment - mobile equipment 

for weapons handling « aircraft power package « 
diesel scavenging tests and development « 
trucks « tractors. We have been told 

our charges are reasonable too. No more than 
your own engineering rates, sometimes less 
when you take your own departmental overhead 
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telling you more about what we can do for you. 


Barnes & Reinecke, Inc. 


232 EAST OHIO STREET, CHICAGO 11, ILLINOIS 


AUTOMOTIVE ENGINEERING * MECHANICAL 
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in the design and manufacture of 
rockets. 

The installation of Reaction Motors 
rockets in the Bell X-1 and the Doug- 
las “Skyrocket” were shown and dis- 
cussed, and several future possible 
uses of rocket powerplants were de- 
scribed 

The talk was illustrated with slides 
and two films were shown. One film 
showed some of the German experience 
with rockets during World War II and 
the other showed flight testing of the 
Bell X-1 and the Douglas “Skyrocket 


Power Steering 
And Braking Described 


Sept. 15—The South Bend Division of 
Chicago Section opened the fall sea- 
son with a twin-billing program on 
passenger car applications of power 
steering and power braking About 
120 members and guests heard H. E. 
Hruska of Bendix Products Division 
present “Power to Steer’ and E. E. 
Hupp present “Power to Stop.” 


Power Steering 


Power steerin as well as brakin 
for passenger cars is a natural out- 
growth of power assistance on heavy 
commercial and _ military vehicles 
which is necessary to control these 
enormous weights. Probably the most 
significant of these forerunners is the 
“central hydraulic system” designed 
for buses and adopted by Mack Mfg 
Co. for their 1950 Model 50 passenge1 
bus, and the White 50 passenger bus 
This gear operates from a stored pres- 
sure supply and its valve is centered 
solely by pressure reaction, giving a 
light and sensitive wheel at the sacri- 
fice of self-returnability, Hruska said 

In the development of passenger cat 
steering, two approaches are being 
made, each with individual merits: the 
integral gear, which is adaptable where 
space will permit the bulky installa- 
tion; and the booster form, where 
linkages can be designed to accept it 

The standards of refinements being 
used as a basis for design of passenge) 
car power steering are 


1. Self-returnability should equal that 
of manual control 

2. Valve sensitivity should be high 
enough to prevent feeling of lost mo 

tion 

3. There should be no transition be- 
tween power off and power on, result- 
ing in oversteering 

4. “Parking” effort should be from 7 
to 10 lb, with response to any reason- 
able rate of wheel turning 

5. The car should have “road feel.” 
6. The system should be stable, hold- 
ing the car in a straight line with 
hands off the wheel 

7. Some degree of reduction in overall 
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I ERE are the ten different types of Hyatt 

Hy-Load Roller Bearings. Four of these 
are constructed with separable inner races, 
two have separable outer races and four are 
non-separable. And each type is built’ in 
several widths and in a wide variety of sizes— 
a Hyatt Hy-Load for every radial bearing 
application need. 

Hyatt Hy-Loads are high capacity eylindri- 
cal roller bearings for radial loads or light or 
intermittent thrust loads. All separable parts 
are freely interchangeable. Any inner or outer 
race will fit any roller assembly of the same 
number, permitting non-selective fitting after 
pre-assembling the two bearing parts in 
separable machine elements. The separable 
race can be omitted and rollers operated 
directly on the shaft or in the housing bore in 
instances where the bearing operating sur- 
faces can be of suitable hardness ard finish. 

Automotive designers for years, have made 
excellent use of these and other types of Hyatt 
Quiet Roller Bearings in many of their most 
important applications. Hyatt Bearings Divi- 
sion, General Motors Corporation, Harrison, 
New Jersey and Detroit, Michigan. 
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steering ratio is desirable. 


These factors incorporated in the 
present hydraulic systems are reduc- 
ing physical exertion of driving to the 
point where only skill and coordina- 
tion are required for perfect driving, 
Hruska concluded. 


Power to Stop 


A new concept of power braking, a 
refinement of previous commercial ap- 
plications, has been brought about with 
the automatic transmission, Hupp said. 
Although the left foot is no longer 
needed in driving, the right foot is 
used for operation of both accelerator 
and brake. This latest brake system 
makes it possible to operate the ac- 
celerator and brake pedals without 
lifting the heel from the floor. Brake 
pedal height and travel have been re- 
juced so that the pad is at approxi- 
mately the same level as the ac- 
celerator 

This system, the “Treadle-Vac,” is 
a combined vacuum and hydraulic 
unit which utilizes intake manifold 
vacuum and atmospheric pressure as a 
power source. It is a self-contained 
unit which requires no exposed link- 
age, since actuation is by direct applied 
force. It embodies the master cylinder 
within itself, which is operated by a 
force transmitted to it directly from 
the foot through the pedal. As pedal 
pressure is applied, vacuum is applied 
to the lower side of a moving piston 
in the system, which assists in actuat- 
ing the master cylinder. In operation, 
ohe-third of the pressure required is 
applied by the foot and two-thirds 
furnished by the vacuum booster, Hupp 
told the group 

A diaphragm in the vacuum unit 
produces a reaction on the pedal which 
gives a true reflection of brake position 
and intensity of application 


Pilot’s-Eye View 
Of Record-Breaking Flight 


e) tan Section 


or 


Charles F. Blair, Jr., who re- 
1952 Harmon Trophy from 
Truman this month, told the 
Metropolitan Section “How the Har- 
mon Trophy Flight was Achieved’ at 
an activity meeting held in the Garden 
City Hotel 

Blair, described by Activity Chair 
man J. T. Farrah as “a pilot’s pilot,’ 
gave all the details of the planning 
and execution of his record-breaking 
flight from New York to London and 
his subsequent solo flight from Oslo, 
Norway, over the North Pole to Point 
Barrow, Alaska. He made the flights 
in his own plane and largely at his 
own expense, while he continued to 
fly his regular transatlantic run as a 
captain for Pan-American Airways. 
He made the flights to advance his 
hobby of navigation, he said. 


Oct. 1 
ceived the 
President 
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Blair's airplane was a P-51 which 
he purchased from Paul Mans, Bendix 
Trophy winner. Blair equipped it with 
a new Rolls-Royce 9 Merlin Engine 
with a two-speed blower, which gave 
him a ceiling of 40,000 feet. He added 
additional fuel tanks, so that he 
carried a total of 865 gal, divided 205 
gal in each wing, 280 gal in the cente1 
section of the wing, and an additional 
175 gal behind the pilot’s seat. This 
brought the airplane gross load to 
12,500 lb, considerably more than the 
10,500 lb certified gross load for the 
airplane. Performance was extremely 
sluggish until the gas behind the seat 
was used 


Riding the Jet Stream 

The record-breaking, 450 mph, New 
York-to-London flight was made by 
flying his P-51 in the “North Atlantic 
jet stream.” The jet stream, Blair 
said, is the front or barrier between 
the polar air mass and the warmer 
continental air mass. In the zone 
where these masses mix, between 
15,000 and 45,000 ft, winds of 200 mph 
are common; some have been meas- 
ured as high as 315 mph. 

By flying in this jet stream, Blair 
had an average 60-knot tail wind 
component for the whole trip, and 
was clocked by radar at one point over 
the Atlantic at 600 mph. The trip was 
made at 30 to 35,000 ft at 2700 rpm 
and 46 in. manifold pressure. Navi- 
gation was principally by ADF and by 
radar fixes from weather ships en- 
route. Upon arrival in London, he 
still had enough gas to use Rome as 
an alternate airport 


Over the North Pole 

The polar crossing presented a chal- 
lenge in navigation, and extremely 
hazardous forced landing conditions 
“The best means of survival is to be 
sure you’re up and running good be- 
fore you start out,” Blair said. 

After months of planning his navi- 
gation for the flight, Blair picked a de- 
parture day and hour when the sun 
and moon were at approximately right 
angles for best triangulation. On the 
flight his principal aid was an astro- 
compass which he used as a simple 
polaris to get the relative bearing be- 
tween the nose of the plane and the 
sun, thus its relative bearing, and set- 
ting the directional gyro from this 
Every ten minutes, he turned two de- 
grees towards the sun. 

Blair took off from Oslo at 16:00 
o'clock, their time, and arrived at Point 
Barrow at 15:35 the same day, Point 
Barrow time. 

Of the flight across the pole, Blair 
said, “Any airline could fly across there 
as easy or easier than the transatlan- 
tic run.” Navigation is more difficult, 
but weather over the pole is generally 
better, cold air performance of the 
airplane is better, and many times the 
polar route is shorter. For example, 
the polar route to Japan is 1500 miles 
nearer than the transoceanic run. In 
light of this, Blair predicted consider- 
ably more use of polar routes in the 
future. 
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EMERY SOLVED THIS WEIGHING PROBLEM 


High and low range Emery Force Indicators, 
each with zero and range selection control, 
mounted at the central control station 


Emery HF-25 Cell and Hydraulic Flow Meter- 
ing Equipment mounted at the dynamometer 
traction wheels below floor level 


FOR THE RICHMOND LABORATORIES 


of the California Research Corporation, a wholly-owned 
subsidiary of the Standard Oil Company of California 


THE PROBLEM: Determine the tractive force exerted by automobile 
driving wheels at all simulated road speeds. 

THE SITUATION: Accurate, easy-to-read indication needed up to 2,500 
pounds, with extra accuracy below 500 pounds. Remote indication needed 
as the dynamometer is mounted below floor level with the control station 
above and at a distance. Measurement must be accurate despite strong 
vibration through load range, and must remain accurate despite possible 
heavy shock loads. 

THE SOLUTION: Emery Hydraulic Flow Weighing System. An HF-25 
Cell is mounted under the torque arm of the dynamometer to “weigh” 
the power absorbed. Flow control equipment is mounted on a convenient 
nearby surface. 

A CHOICE OF 0-500 or 0-2,500 pound Emery Bourdon Indicator is 
offered the operator. The low range indicator is marked in one pound 
steps, while the high range indicator is marked at five pound steps. In- 
dicators are mounted with zeroing controls and range selection switches 
at the central control station. 

FOR HIGHEST ACCURACY the entire Emery System was pre-calibrated 
under conditions similar to those of the Richmond operation, and shipped 
ready to be installed by the customer. Error at each indicator is less than 
2/10 of 1% of the entire range 


LET EMERY SOLVE YOUR WEIGHING PROBLEM 
AT LOW COST for purchase and operation. 
WIDE RANGE of stock sizes of Emery Closed Hydraulic, Hydraulic Flow, 
and Pneumatic Cells permit precision measurement of one to 100,000 
pounds. Also special sizes up to 10,000,000 pounds. 
WRITE TODAY FOR ALL THE FACTS on how Emery can solve YOUR 
Force Measuring Problem in Precision Weighing . . . Brake Testing . 
Torque or Torsion Measurements . . . Cable, Chain, or Rope Testing 
Strength of Materials or Structures . . . Jet Engine Thrust . . . Towing 
or Traction Tests . . . or some unusual application of your own. Emery 
Engineers will welcome your most difficult weighing problem. 


NEW CANAAN 4, CONNECTICUT 


Please send literature on Hydraulic Weighing ( ) TEL. NEW CANAAN 9-9595 
Pneumatic Weighing ( ) 


Our problem is 


Mox. lood______ sl ® ~0Accuracy required 
Max. permitted response time log 
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POSITION 


(Please attach to your business letterhead) 
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Technical Digests 


Continued from Page 86 


models will be started, using the basic 
sections, but varying with the taste 
of the individual designer in charge 
At this point all engineering and cost 
departments which might be affected 
are called in to give their opinions so 
that controversial matters can be 
ironed out promptly. Then manage- 
ment is shown all models for its 
opinion 

Assuming that one model meets with 
full approval, work is begun on a full 
size clay model. A wooden clay form 
or buck is made. This comprises a 
sturdily constructed armature on 
which will be put 4 or 5 in. of clay and 
the surfaces modeled to the proper 
contours. When styling, engineering, 
cost, and production agree to support 
the design, it is again shown to man- 
agement. The reaction may be favor- 
able, unfavorable, or mixed. Suggested 
modifications may have to be worked 
out. But if the model is approved as 
is, the final step can be taken. 


* 
This last step is to translate the clay 
s, model into an easily transmittable 
form by taking templates of it at in- 


tervals of 5 to 10 in. and using these 
lines as the basis for a preliminary 

These stainless steel wire in - body draft which can be transmitted 
serts strengthen threads in to the various departments handling 
aircraft assemblies so greatly the job from here on to production 
that thread stripping is elimi (Paper, “Practical Designing,” was pre- 
nated. Thus for the first time sented at SAE Junior Panel Meeting 
you can utilize the full tensile on Passenger Car Styling—Detroit 
strength of each cap screw regardless of material For this reason, Section, March 24. 1952 It is availa- 
important weight savings are possible in all aircraft engines, com ble in full in multilithographed form 
ponents and air frames from SAE Special Publications Depart- 

You can...use smaller cap screws...use fewer cap screws... ment. Price: 25¢ to members: 50¢ to 
use shorter thread engagements use cap screws to eliminate nonmembers) 
studs or bolt-and-nut assemblies ...use lighter bosses and flanges 

Aircraft designers find Heli-Coil wire inserts prevent seizing 
and add enormous strength to internal threads even at tempera 
tures encountered in jet assemblies 

Heli-Coil Inserts are easily wound into tapped holes, remain 
permanently in place — provide easy-running internal threads that 
are immune to wear, galling and corrosion. The result is cleaner 
design, lighter construction, less bulk, easier servicing 

Industrial uses of Heli-Coil Inserts are presented in Heli-Call, 
a new engineering periodical which is yours for the asking. Mail 


the handy coupon today Arch Logging Creates 


*Reg. U. S. Pat. Off. 


~----------------------7-==-% | Complex Design Problem 
HELI-COIL CORPORATION 


271 SHELTER ROCK LANE, DANBURY, CONN. 


Please send catalog, giving full engineering specifications 


\ 
1 


H. F. WAHL 


Please send Heli-Call, a free case-history periodical 


RCH, winch and tractor can be said 

to compose an integrated machine 
The location of the arch fairlead is 
just as important to tractor balance as 
the location of the drawbar hitch. The 
height and overhang of the winch 
drum is just as important as the arch 
wheelbase or the tractor’s center of 
gravity. All this tends to make manu- 
facturers of arches and winches con- 
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Automotive manufacturers, knowing and 
demanding fine quality components, 
are very likely to consider Clark. 
Whether the vehicle is a new de- 
sign or something special, or a 
redesign of an existing model, 
you'll find that working with 
Clark is exceedingly good 

business. 


Turn and see reverse 
side for more about 
CLARK products 


CLARK EQUIPMENT COMPANY, Buchanan, Mic 


iL Td Plonts: BATTLE CREEK AND JACKSON, MICHIGAN _ 





LIFTING THE CLUTCH 
OUT OF POSITION 


aad 


AND POWERED HAND TRUCKS - 


CREEK, MICHIGAN 


INDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY + BA 
H ATIVE CA 


AVE REPRESE 


INDUSTRIAL TOWING TRACTORS © 
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Pav 
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ea truck design which is unrivalied for simplicity, speed and economy in 


of @ worn clutels . .. a design in which clutch- 


sy replacement requires @ mere 80 minutes . . . less than an hour and « half 


| This QUICK-CHANGE 
aa. 


CLUTCH is just one of MANY good 





centrate on one particular tractor so 
that in effect the combination tends to 
be an integrated machine. Neverthe- 
less arches are interchangeable. It is 
the fine points that show up in rough 
country where arch dimensional differ- 
ences prove a difference in perform- 
ance. 

The modern SAE tractor pulling the 
old high arch up a 26.8% grade results 
in a tractor balance of 31,770 lb on the 
rear sprocket and 9630 lb on the front. 
With a modern arch behind the same 
tractor and on the same grade, using 
a low hitch, weight on the rear sproc- 
ket is 27,700 lb and on the front sproc- 
ket 12,700. This is a great improve- 
ment. With 4000 !b of redistributed 
weight the difference of total tractor 
weight on the ground between high and 
low hitch is only 1000 lb. 

With a total arch load of 70,000 on 
a 10% grade we have a rear sprocket 
loading of 17,750 lb, a front loading of 
3780 lb, and a maximum low gear trac- 
tive effort of 29,410 lb to climb the 
grade. Here we have more powerful 
tractors, trailing lighter equipment and 
hauling heavier loads. It couldn't be 
done 25 years ago 

Normally speaking, the dozer tractor 
cannot be loaded much beyond the full 
horsepower delivery of the engine ex- 
cept by impact. The rear end of the 
arch tractor can be overloaded, even to 
the point of driving the tractor over 
and beyond its rated top speed. Even 
though the tractor as a basic machine 
is sold in much greater volume as a 
dozer tractor, the real test of a good 
rear end, transmission and steering 
design rests in its behavior as a down- 
hill arch tractor. Operators in steep 
downhill country have more tractor 
rear end maintenance than those in 
level country or under conditions of 
power application more nearly like the 
loading of a dozer tractor 

The foregoing does not mean that 
tractors should be designed specifically 
for arch logging. The volume doesn’t 
warrant the expense, and more can be 
accomplished by training operators 
As an example: one operator will break 
over the crest of a hill with the arch 
load hanging high, and drop the load 
on the fly to gain a little time. In the 
process he slides the tractor, with 
tracks locked, for 40 ft on a 40% plus 
grade before he has full control of the 
machine. A more conservative opera- 
tor would drop the load and proceed 
over the crest using the load as a 
brake. 

To illustrate the importance of di- 
mension, take the example of a logging 
arch on a 40% grade with three wraps 
of the arch line on the winch drum 
instead of one wrap. This, in effect, 
moves the project line of the cable 2.4 
in. and such an increase in the lever 
arm under these circumstances in- 
creases the rear sprocket reaction by 
1600 lb for a total of 54,500 lb, while 
the weight on the front sprocket is re- 
duced 990 lb for a total of 5950 lb. It 
is obvious, therefore, that when hand- 
ling heavy loads a change as little as 
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Harness Straps 
can take tt! 


Heat and Cold Resistant Material Withstands 
Temperatures Within Range of -|+-500°F. to —104°F. 


has the answer to heat problems developed in airplanes as 
they fly higher and faster 
Adjustable electrical harness straps are adaptable to an unlimited 
variety of wire installations—from the smallest single cable to 
any combination of wires. Their all-purpose usefulness cuts 
inventories to an absolute minimum. One size may eliminate as 
many as 6 sizes each of 15 different types of ordinary supports. 
t Harness Straps have a patented positive locking 
device, high tensile strength and are reusable 


Examine these unsurpassed features 


* Meet or Surpass Stringent Government Specifications. 
* Dependable, Continuous Duty in + 500°F. Ambient Temperotures. 
* Available in Heot and Cold Resistant ‘Type SF” or 
Standard Aircraft Type FR” Material 


Positive Acting, Precision Built, Exclusive Locking Device 
* Eliminates Need for Replacing Support During Inspection 
and Repair Operations 
Available with Wide Variety of Mounting Brackets for Any 
Type of Installation 
* One Harness Eliminates Stocking of Many Different Size Clips 
* Straps Available in Practically Any Length. 
* The World’s Most Complete Line of Harness Straps, 
Line Support Clips and Blocks to Meet All 


Aircraft Requirements. Acdre ADEL 
. soNGRAL METALS 
RPORATION 1783 
IN ky Cah f 


- 


Write for complete data 
Direct inquiries to Huntington Division. 


ON* BURBANK 


REPRESENTATIVE. RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 





™ 
~ 


or 


NH LLU 
AOU Lbs 
WITH THE 


PACEMAKER IN 
AVIATION PROGRESS 


]aaw4 


ae ee) | 
AERONAUTICAL ENGINEER 


an inch or more in lever arm measure- 
ment has a very important ef- 
fect (Paper, “Logging with Trac- 
tors—Equipment, Logging Arch and 
Winches,” was presented at SAE Na- 
tional Tractor Meeting, Milwaukee, 
Sept. 9, 1952. It is available in full in 
multilithographed form from SAE Spe- 
cial Publications Department. Price: 
25¢ to members; 50¢ to nonmembers) 


Based on Discussion 


George Carr 
Pacific Car & Foundry Co 


EVERAL variables which influence 

performance under dynamic condi- 
tions are: range of grade, ground con- 
ditions, and length size and weight of 
logs. At first glance these might not 
appear capable of producing a complex 
series of conditions, yet the effect of 
their influence in various combinations 
results in a basic arch design flexible 
enough to absorb these variables and 
provide at all times the best possible 
traction characteristics for the trac- 
tor prime mover 

It is certainly true that small 
changes in lever arm measurements 
have a very important effect. Also, it 
is observed under dynamic, or oper- 
ating conditions in arch logging, that 
compensating adjustments must be 
provided to handle the normal varia- 
tions encountered. Since a relatively 
small change in location of the lines 
of force accomplishes a measurable 
re-location of tractor balance, it is ac- 
cepted practice to provide predeter- 
mined adjustments resulting in op- 
timum operational performance. From 
this point it is a short step for the arch 
engineer to provide suitable balance 
adjustments to accommodate the use 
of these logging arches behind various 
makes of tractors, as equipped for log- 
ging ‘with or without dozers), in a 
given tractor class 


R. W. Beal 


Engineer Research & Development Laboratories 
Engineer Corps 


IMITED tests have been conducted 

on a “tandem yoke” device which 
permits coupling two standard tractors 
together in tandem to accomplish more 
or less unified operation of them. The 
dozer blade and push arms of the rear 
tractor are replaced by the yoke which 
attaches to the dozer trunnions and to 
the same hydraulic rams which operate 
the blade. The yoke front end fits into 
a socket supported by a bracket which 
in turn is bolted to the standard rear 
face plate of the front tractor. The 
bracket replaces the standard drawbar 
and guide assembly. No modification 
of either tractor is necessary and the 
rear tractor’s rear face plate is avail- 
able for normal winch mounting. 

Preliminary tests at ERDL have 


SOUTHERN 
CALIFORNIA 
CALLING 


Engineers 


A better job, a better life, a better future can be 
yours in Southern California—at Lockheed Aircraft 
Corporation 

On the job, you enjoy increased pay; fine, mod 
ern working conditions; association with top men 
in your profession—men who have helped build 
Lockheed’s reputation for leadership 

Off the job, you live in a climate beyond com 
pare —where outdoor living can be enjoyed the 
year around 

In addition, Lockheed’s production rate and 
backlog of orders—for commercial as well as mili 
tary aircraft—insures your future 


POSITIONS NOW OPEN INCLUDE 


Aerodynamicists 
Aerodynamics Engineers 
Airplane Specifications Engineers 
Design Engineers - Drawing Checkers 
Engineering Technical Writers 
Flight Manuals Engineers 
Machine and Equipment Design Engineers 
Manufacturing Engineers 
Production Design Engineers 
Stress Engineers and Analysts 
Tool Standards Engineers 
Weight Engineers 
Recent Engineering Graduates 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 45,000 rental units are available 
Thousands of homes have been built since the 
war; huge tracts are under construction now. You 
will find the school system as good—from kinder 
garten to college 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia. Use handy coupon below. 


M. V. Mattson, Employment Manager, Dept. SAE-11 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing life 
and work at Lockheed 


My name 
My occupation 
My address 


My city and state 
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POWER-BRAKING 
by KELSEY-HAYES 


Assures Quicker, Easier, Safer Braking— 


Now your heel 
rests naturally 
on the floor, 
while your toe 
does the braking! 


Now you can 
brake with either 
right or left foot 
to save your 
energy! 


Now justa 
“feather-touch"’ 
of either toe on 
a low brake 
does the frick! 


ASSURES PROVEN PRODUCTS AT 
KELSEY-HAYES WHEEL COMPANY 
DETROIT 32, MICHIGAN 
PRODUCTS: Wheels—HWub end Drum Assemblies—Brekes—Vacuum Brake Pewer Units—for Passenger Cars, Trucks, 
Buses—tElectric Brekes for Heuse Trailers and Light Commercial Trailers—Wheels, Hubs, Axles, Parts for Farm implements. 
Plants: Kelsey-Heyes Plants in Michigan (4); McKeesport, Pa.; Lex Angeles, Colif.; Davenport, lowa; Windser, Ont., Coneds, =o 





by Notional 


selected for Quality 
and Dependability 


Products bearing these familiar 


trademarks have all established 
FOR TRANSPORTATION 


- 2 Seem enviable reputations for quality and 


KN 
(Mss 
tv) dependability. And to guard product 
reputations, these manufacturers 
continue to specify castings by National 


—one of the Nation's largest founders. 


QUALITY GEARS 


etl. 
Cea 


pe 7.08 St) 


RAGEHLHe coe 


National's unparalleled experience in producing 


malleable, heat-treated malleable, and steel castings 
is at your disposal. Sales offices and engineering facilities 


are located at all five strategically located plants. 


PLANTS LOCATED IN Sharon, Pa., Cleveland 6, Ohio, 


Indianapolis 6, Ind., Melrose Park, lil., and Chicago 50, III 


A 16mm technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
. tested 

. . how its production economy, 


malleable iron is made. . 
used , 
ductility, machinability, toughness 
will give you a better finished ‘ ae 

product. Available NAT Datel 


for group showings. 


ee MALLEABLE and STEEL CASTINGS COMPANY NY > 


o#tarom 


CLEVELAND 6, OHIO 
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shown that the tandem combination 
can negotiate adverse terrain beyond 
the capability of either tractor inde- 
pendently. Under favorable traction 
conditions on the level, the weight 
transfer «feature has permitted the 
development of more drawbar pull by 
the tandem than could be developed 
by the two tractors operating in tan- 
dem with only a tow-chain connection 
Since this increase in drawbar pull 
was more than could be attributed to 
the weight contributed by the yoke 
itself, it is thought to result primarily 
from ability to keep uniform pressure 
distribution under all tracks 


How Speed Influences 
Farm Tractor Operation 


E. G. McKIBBEN 
and 
1. F. REED 


INCE a farm tractor’s operating 

weight is determined by weight 
needed for traction and not by strength 
of construction requirements, increased 
would make possible lighter, 
cost tractors Higher speeds 
would call for more complicated de- 
sign and better materials, making the 
cost per pound higher, but there would 
still be real savings. This would be 
true of implements as well. The width 
of an implement is inversely propor- 
tional to the practical operating speed 
and the weight per foot of width in- 
creases as the implement is widened 
Thus construction materials required 
for a given area would be inversely 
proportional to the operating speed o1 
less. 

Perhaps the most important objec- 
tion to increased speeds is the obstruc- 
tion of stones, rocks and stumps. To 
counteract this, break pins, cushion 
springs, overload releases and clutch 
throw-outs have been applied to draw- 
bars, and similar devices applied to 
cultivator teeth and plow bottoms 
Effective application of these devices 
becomes more difficult with increased 
speeds and wider use of mounted till- 
age equipment. The most satisfactory 
solution would be remove the obstruc- 
tions, and it should be possible 

Accurate steering for row crop op- 
eration is another limitation on higher 
speeds. If a crooked row must be fol- 
lowed, more consideration must be 
given to guiding the implements 
rather than depending wholly on the 
steering of the tractor and the entire 


speeds 
lower 
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“PRESSURE LOADING” is the exclusive, patented 


principle of Pesco Hydraulic Pumps which results in: 
Volumetric efficiencies up to 97% .. Torque efficiencies up to 90% 


“Pressure Loading”, by automatically holding end clearance 
of gears to a thin film of oil, provides an automatic 
take-up of wear. For that reason, maximum volumetric 
and torque efficiencies are obtained under all operating 
conditions and new pump efficiency is maintained throughout 
the long service life of every “Pressure Loaded” Pesco pump. 


For complete information, write today. 


Pesco Products Division, Borg-Warner Corporation | 24700 North Miles Road, Bedford, Ohio 
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TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - 


bOS ANGELES + 


BRANCHES, 
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HYDRAULIC DIVISION, Rockford, tlinois 
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machine It is time power steering 
was considered. If and when speeds 
are increased, operator fatigue will 
have to be lessened. It may be neces- 
Sary to carry part of the tractor weight 
on springs 

Investigation has shown that the 
draft of tillage implements increases 
as speeds are increased. Test data 
tells us that as the speed of a primary 
tillage implement is increased above 
3 mph, the per cent increase in draft 
will probably be between 5 and 15 
times the 1.5 power of the increase in 
speed At higher speed there is un- 
doubtedly more breaking up of the soil, 
but this effect cannot be evaluated 
It is true that if a designer developed 
a plow .for satisfactory operation at 
10 mph it would probably perform very 
poorly at 2 mph, since placement of 
the furrow slice is different at dif- 
ferent speeds 

Each increment in speed will bring 
smaller benefits in time and material 
saving than the preceding equal incre- 
ment did. Our present speeds are at 
least double the horse speeds from 
which tractor development started 
thus we are saving at least half the 
time and material required at horse 
speed. This is a greater saving than 
ever can be made again. (Paper, “The 
Influence of Speed on the Performance 
Characteristics of Implements,” was 
presented at SAE Nationa! Tractor 
Meeting, Milwaukee, Sept. 10, 1952 
It is available in full in multilitho- 
graphed form from SAE Special Publi- 
cations Department Price: 25¢ to 
members; 50¢ to nonmembers) 


Based on Discussion 


K. L. Magee 
j. |. Case Co 


ana of higher oper- 
ating speeds for implements does 
not necessarily imply that all speeds 
should be increased. What we do con- 
sider is the broad scope of speed 
whether it be slow or fast. Higher 
speeds for cultivating, hay mowing, 
and some other operations seem to be 
the order of the day, but the extension 
of power take-off operation to more 
and more power driven machines has 
put greater demands on tractors for 
slower ground operating speeds. Thus, 
it is evident how great is the diversity 
in operating speeds. 

The farm machinery designer has a 
very great problem still ahead to find 
the most satisfactory operating speed 
for any given machine as well as for 
the broad application of machines as 
it effects good operation and perform- 
ance, better design, and safer opera- 
tion 


E. W. Tanquary 


International Harvester Co 
N THE search for increased output 


of farm machinery, present require- 
ments for a complete range of oper- 
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HEADQUARTERS 


AIRCRAFT 
ACCESSORY 
DRIVES 





Design 

Development 
Prototype Production 
Quantity Production 


Just a few of the many drives produced 
by Western Gear Works for aircraft-engine 


accessories are illustrated on this page. 


GEAR DRIVES by 
WESTERN GEAR 





Western Gear provides engineering 

and production on all types of gear 

drives and gear products for air- 

borne or ground use in the aircraft 

industry. Send for Aircraft Actu- 

ator Bulletin #4811, or Aircraft ‘ 
Equipment Bulletin #4801, or both, I= 

on your company letterhead. | 


$210 


WESTERN GEAR WORKS x 


Manufacturers of PACIFIC-WESTERN Geer ieateaie 
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SSS OSS Sawer ANG ating speeds should not be overlooked. 


The problems of transplanting, plant- 

SHERNC ALS ing and cultivating of vegetables, 

AMBLER | PENNA. power take-off balers, forage harvest- 
: ers, and so forth are still with us. 

Perhaps the implement engineers 

will be able to accept higher speeds 
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Technical Service Data Sheet Certainly that is the objective. How- 
‘ver, for the sent, a wide rang f 
Subject: METAL PRESERVATION AND PAINT PROTECTION | speraiiss'spccas is toques to prepase 
WITH ACP PHOSPHATE COATING CHEMICALS | fre Die oe ee ate and 
In the search for speed, safety as- 
pects must not be sacrificed. Sharp 
turns at high present a definite hazard 
This is particularly true when rear 
wheels are set in a narrow tread posi- 

tion 


SEQUENCE OF STAGE No, | site a ied STAGE Ne. 3 STAGE No. 4 STAGE Ne. 5 
et email FINAL 


New Alloys a Boon 
et pe eye Uh mass antenna An To Aircraft Designers 


U.S. ARMY PHOTOGRAPHS COURTESY OF “ORDNANCE MAGAZINE” 


OPERATIONS 


Typical spray and dip phosphating equipment and some ord- 
nance products that are now given a protective phosphate 


GORDON A. FAIRBAIRN 


coating for extra durability under all kinds of severe exposure HREE relatively new precipitation 


hardening type stainless steels give 


conditions. Both military and civilian applications of ACP the aircraft designer materials with 


inherent corrosion resistance adequate 
for aircraft application combined with 


phosphate coating chemicals are shown in the chart below. Sneath tvadinn cama ‘oe 
those of highly heat-treated low alloy 
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SELECTION CHART OF ACP PROTECTIVE COATING CHEMICALS FOR STEEL, ZINC, AND ALUMINUM Steels. Use of these new alloys has led 
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belt links, cartridge tanks, vehicular sheet | U.S.A. 51-70-1 . taining 16.5% chromium, 3.5% nickel, 
t ia 1 Fi 2 . . ’ 

a uch ne. ae 3.5% copper, and 0.35% columbium 

16 E6 (Ships plus tantalum. Salt spray tests show 


et _— 


Zeer | som peace Sigh tweet mie” | UAH Te, Ca Nd tigcnpne Anche oat 

Coating Chemical prevention ments, metallic belt links, stee! aircraft U.S.A. $1-70-1, Finish 22.02, Class 8 rosion resistance is comparable to 18-8 
| a AED aS GS OS Oy USA TS ae ho F-20) type stainless steels. 

“racmo. | Geneatnee ot | Fucten tem ohm ptee, came | MLC Sanaa Dies Guarana, So-ahes ne 

GRARODINE™ wing, safe woos n nh, cnr, cade ae, cone ate, USA 9 0-2, Type Clash a Brinell hardness of 286 ae. It can 

Presphate Coating | parts. Rest prooling Small aims, weapon Components. Hardware | Navy Aeronautical M- 364 be heat-treated to 180,000-—210,000 psi 


tems, etc | U.S.A. 72-53 (See AN-F-20) by precipitation hardening at 850-900 


“GRANODRAW” teed outta, | ‘Blanks and shells for cold forming, heavy Saitiatiactaenteiaianaiesian F for one hour followed by air cooling 
Preapiate eae | —<— Distortion is not a problem because of 
Coating the relatively low temperature required 


| “ALODINE™ Improved pant Aluminum products of similar design such as | MiL-C.-S541 (See also QPL-5S41-1) and the absence of a drastic quenching 
cone — pot apt ge eebe Le ll Be , operation. It is usually possible to 
{ } 0 ; 

me Sitesi clones tem chaesont” | WteGumy finish machine parts prior to heat- 
rocket motors, etc., aluminum strip ot sheet | AN-C-170 (See Mil -C-S541) treatment The dimensional change 
all — eo | Dreenes Tew during hardening is very slight, being 
| aor, Zi wy caning, @ cata , a contraction in the order of 0.0005 
Coating Cremcad es ee in. per in. of length. Heat-treatment 
: produces a discoloration which can be 
removed by immersion in nitric-hydro- 

fluoric or by a light sandblasting. 
WRITE FOR DESCRIPTIVE FOLDERS ON THE | Machinability in the nonheat-treated 
ABOVE CHEMICALS AND FOR INFORMATION ON state is relatively good for a stainless 


YOUR OWN METAL PROTECTION PROBLEMS steel alloy and comparable to SAE 
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of a camshaft saved industry 


°42000 000! 


Only a few engine builders realized back in 1932 that Campbell, 
Wyant and Cannon really had something in the cast camshaft. 
Since that time, many others found that CWC’s casting pro- 
cess could make important cost reductions and together they 
saved over $42,000,000. Together they bought from CWC 
33,000,000 cast camshafts! 


CWC cast camshafts are produced at a lower cost! Made of 
electric furnace alloyed metal, they require /ess machining and 
easier machining. They permit unrestricted engine design— 
positive control of Brinnell specifications—eliminate heat 
treating—and resist corrosion and wear. Regardless of the 
number of engines you make~—the same _ proportionate 
savings Can be yours with CWC cast camshafts! 


CAMPBELL, WYANT AND CANNON 


FOUNDRY COMPANY 
Muskegon, Michigan 


METALLURGICAL ENGINEERING 


PRECISION CONTROL 


MECHAWNIZATION 
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4130 steel which has been heat-treated 
to 140,000 psi. It is possible to specify 
a 5-10 micro-finish on machined sur- 
faces 

The second of these alloys, 17-7PH, 
is essentially a heat-treatable iron base 
Sheet and wire alloy containing 17% 
chromium, 7% nickel and 1% alumi- 
num We have largely replaced ‘2 
hard 302 sheet with this alloy, par- 
ticularly where considerable forming 
is required, because the former imposed 
limitations on designs from the stand- 
point of strength and formability 

In comparison with the ‘2 hard 
sheet which has a design allowable 
tensile ultimate strength of 150,000 psi 
and an allowable tensile yield strength 
of 110,000 psi, 17-7PH sheet has an 
allowable tensile ultimate strength of 
180,000 psi, and an allowable tensile 
yield strength of 150,000 psi in the 
heat-treated condition It also pro- 
vides a compressive yield strength of 
150,000 psi irrespective of grain direc- 
tion as compared with the 80,000 psi 
(transverse) and 110,000 psi (longi- 
tudinal) values which must be used 
with the '2 hard 302 

The heat-treatment we follow is 
a transformation treatment for 30 min 
at 1400 F followed by cooling to 60 F, 
then an aging treatment at 1050 F 
for one hour followed by air cooling 
to room temperature. In cooling from 
1400 to 60 F the alloy transforms from 
austenite to “soft” martensite in which 
condition it can be hardened by sub- 
sequent aging treatment. Warpage is 
normally not a problem, except with 
large parts. It occurs mainly during 
the 1400 F treatment with little 
change taking place during aging. It 
does not harden appreciably during 
this treatment and warped parts can 
be reworked easily prior to age harden- 
ing. During the transformation treat- 
ment there is a growth of approxi- 
mately 0.004 in. per in. of length 
Aging produces a shrink of approxi- 
mately 0.0003 in. per in. of length. A 
tight black scale is produced during 
the heat-treatment which we remove 
by sandblasting followed by passivat- 
ing in nitric acid solution. The sur- 
face is satisfactory for resistance weld- 
ing. Spotwelding and seamwelding are 
being performed successfully, using 
machine settings comparable to those 
used for the ‘2 hard sheet. 

In the form of wire, 17-7PH affords 
a corrosion resistant material which 
can be heat-treated to a_ tensile 
strength comparable to music wire. 
To obtain maximum strength the wire 
is procured in the cold worked condi- 
tion ‘(approximately 60% reduction) 
and fabricated into parts which are 
then hardened by aging at 850 F for 
four hours. This also serves the pur- 
pose of relieving the forming stresses. 

Stainless “W”", the third of these 
alloys, has a heat-treatable iron base 
containing 17% chromium, 7% nickel 
and about 1% aluminum plus titanium 
It is heat-treated from the annealed 
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condition to a tensile strength of 180,- tion parts could be made with stain- 
000 to 220,000 psi by precipitation less “W” as could be made with the % 
hardening for one hour at 950 F. In _ hard sheet, expending the same num- 
comparison with 17-7PH it was found ber of man hours. (Paper, “Precipita- 
to warp less during heat-treating, but tion Hardening Steels Show Advan- 
was less ductile in the annealed condi- tages in Aircraft,” was presented at 
tion. This low ductility made neces- SAE National Aeronautic Meeting, Los 
sary limiting its use to those produc- Angeles, Oct. 3, 1952. It is available 
tion parts which required only a_ in full in multilithographed form from 
limited elongation in the forming op- SAE Special Publications Department 
eration A comparison showed that Price: 25¢ to members; 50¢ to non- 
five times as many acceptable produc- members) 


- If You’re Up-In-The Air 
ABOUT YOUR FUTURE 


re erences neenineciemes 


REMEMBER 


PIASECKI 


(Pronounced PIE-SEK-EE) 


THE PIONEER BUILDER OF 
TRANSPORT HELICOPTERS 


—is one of the most rapidly expanding compan- 
ies in its field, with o present need for its prod- 
ucts in our nation’s defense effort PLUS an 
untapped post-war commercial market that as- 
sures BOTH recognition and good pay to— 


ENGINEERING 
DESIGNERS & DRAFTSMEN 


—with aircraft experience on Air- 
frames, Controls, Electrical and 
Power Plant Installation. 


If you want to get the facts about a down-to- 
earth employment opportunity where you can 
keep your feet on the ground, tell us in detail 
about your qualifications for these openings. 
Write 


MR. W. J. HATCHER 
Employment Manager 


PIASECKI 


HELICOPTER CORR 
MORTON, PA. 
A Philadetphia Suburb NEAR SWARTHMORE 





PIERCE -bui/t... 


Pierce experience and production 
facilities are available to YOU 


Precision fuel control equipment, shown above, 
are vital mechanisms . . . built by Pierce to equip 
America's finest turbo-jet aircraft engines. 
Tolerances in some cases are close as 70-millionths 
of an inch. Extremely sensitive performance 
requirements demand flawless workmanship and 
quality control of the highest order. 

Pierce facilities and experience are available to 
you... in the manufacture of high production small 
mechanical assemblies (machine work and assembly) 
. «+ precision machining of mechanism castings and 


fabrication of small stamped parts and assemblies. 


Your inquiry will receive immediate attention. 
Write to Chief Production Engineer, 


the AOPESARIL:’ 
GOVERNOR co., Inc., Box 1000, Anderson, Indiana 


“World's Most Experienced Governor Manufacturer” 


New Members Qualified 


These applicants qualified for ad- 
mission to the Society between Sept. 
10, 1952 and Oct. 10, 1952. Grades 
of membership are: (M) Member; (A) 
Associate; (J) Junior; (SM) Service 
Member; (FM) Foreign Member. 


Baltimore Section 
Clyde N. Castle (M) 


British Columbia Section 
Ralph Benjamin Kelleway (A). 


Buffalo Section 

Donald L. Coovert (A), Richard D 
LeClair (J), Stanley F. Lewinski (J), 
William A. Little (A) 


Canadian Section 

George Edward Addy (J), Roy E. 
Brown (M), Charles Eder (M), George 
P. Henderson (M), Lewis Garden (M), 
Eric G. Haynes (A), John Geoffrey 
Holland (J), Kenneth William Jay 
(M), William Ashton Lovell (A), Zyg- 
munt Karol Smolana (M), William 
Stirling (J), S. A. Taylor (A). 


Central Illinois Section 

James W. Cambron (M), R. B. Cam- 
bron (J), Delwin E. Cobb (J), George 
Adelbert Fisher (J), John Gilbert 
Hamner (M), William G. Loveridge, 
Jr. (J), R. R. McCutchen (J), John 
Franklin Morgan, Jr. (J), Milford B. 
Morgan (M), Jimmy D. Myers (J), 
Louis B. Neumiller (M), Richard O 
Probst (J), Norwood L. Snowden (M), 
Howard T. Thistlewood (J). 


Mid-Michigan Section 

William E. Barnes (M), Richard W 
Dymond (J), Clinton C. Poellet (J), 
Floyd Waters, Jr. (J) 


Chicago Section 

Harold Austin Brainard, Jr. (J), 
David J. Calder (A), Richard Allen 
Dutton (J), Allyn R. Erickson (J), Wil- 
liam F. Gehle (A), Orville F. Genz (A), 
Russell A. Graham (M), Richard G. 
Hudson (A), Ernest J. Klimezak (M), 
Paul Otto Nelson (J), Peter Panayot 
Novas (J), Otis A. Schmidt (J), Ed- 
mund J. Sebastian (J), Norman C. 
Steinberger (J), Lester H. Thorson 
(M), Jerome W. Tiskus (J), Ronald 
Watson (J), Robert B. Wright (M). 


Cleveland Section 
Frank J. Ambrose (M), Martin L 
Brody, Jr. (M), Joseph A. Corsillo (J), 


Continued on Page 128 
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UNITED SPECIALTIES 


ELIMINATES 


DUST ¢ CHAFF 
BEAN FUZZ 


SAVES OIL 


To provide full protection 
UNDER EXTREME DUST 
CONDITIONS, an air cleaner 
needs a teammate — a United 
Specialties Pre-Cleaner to re- 
OF THE OIL BATH AIR CLEANER move a large percentage of 
atl ia nek Aaah S| dust before it reaches the air 


cleaner. This prevents the air 
REMOVE WING NUT ASSEMBLY AND LIA 
PLASTIC BODY FROM BASE, SHAKE DUS 
FROM DIRT COMPARTMENT, AND REPLACE : mits it to operate at full effi- 
aga s 


cleaner from clogging — per- 


ciency. 

This extra pre-cleaner pro- 
tection is most essential for 
machines which consistently 
work in dust and chaff-laden 
air — such as wheel tractors, 

agricultural implements, industrial power units 
—wherever the dust conditions are particularly 
United Specialties Pre- acute. If your product is in any of these groups, 
Cleaner is easily attached m it will pay you to investigate the United Spe- 
— has a transparent dust 


cialties Pre-Cleaner. Our sales engineers will 
chamber — reduces air 


cleaner servicing fre- be happy to provide full details. 
quency — saves oil — 

fits practically any center 

tube air cleaner. 


UNITED SPECIALTIES COMPANY 


United Air Ci 


Chicag 
taal al Div mY Philadeiphia 3 

Birminghan Mel st: 
AIR CLEANERS © METAL STAMPINGS ¢ ROLLED SHAPES 
IGNITION AND TURN SIGNAL SWITCHES «© DOVETAILS 
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New Members Qualified 


continued 


Donato (A), Mike A. Her- 
Peter M. Kuchling (A), 
(J), Wade Hamp- 
Percy H. Neville 
(J), Jack 


Joseph C 
nandez (A) 
Howard Otto Mielke 
ton Moore, Jr. ‘J), 
(M), Eugene Andrew Reitz 
FP. Smole (A) 


Colorado Group 


Lawrence A. Platt (M) 


Dayton Section 


Raymond Vincent Adams (J), Ed- 
ward F. Mersereau (J), Thomas Ed- 
ward Morton (A), Edwin L. Shaw (M), 
Glenn W. Somers (A), Robert James 
Tatge (M), Leo Alfred Wack (J), B. R 
Winborn, Jr. (M) 


Fe ls 


THE FINEST GENERATING AND 
STARTING EQUIPMENT MADE! 


FECE- 


lL 


L-M CRANKING MOTORS 


High torque, fast cranking speed guar- 
antee quick starts even with cold, stiff 
engine. For 12 volt and 12-24 volt series- 
porallel systems. Also higher voltages. 


Now producing cranking motors, gener- 
ating systems, pump motors and special 
equipment for military engines. 


Wk ville 


L-N ALTERNATORS 
For short runs, long idling, heavy 
current needs, nothing eguals the 
L-N AC-DC Alternator System. 25 
to 35 amps idling! To 80 amps 
for 6 volt systems; to 175 amps 
for 12 volt. Also higher voltages. 


For all the facts, write THE LEECE-NEVILLE COMPANY, Cleveland 14, Ohio 


Distributors in principal cities.. 


YOU CAN 


PASSENGER 


. Service Stations everywhere 


HEAVY-DUTY ELECTRIC EQUIPMENT 


FOR OVER 43 YEARS 


jpeewcese —" 
o—o 


aU oto 


OFF-HIGHWAY 
es 


INDUSTRIAL 


gus DIESEL 


rn... 


MARINE 


fee VN 
RAILROAD 


Detroit Section 


Wm. Leonard Aldrich, Jr. (J), An- 
drew Badarak (M), Charles Lambert 
Baker (J), Donald G. Bamford (J), 
Thomas J. Bischoff (J), Charles Don- 
ald Blair (J), Gilbert F. Bonner (M), 
Burton Hugh Bouwkamp (J), Dr. 
Frederick W. Bowditch (M), Robert 
M. Buchwald (J), Ensign George C. 
Campbell (J), Frederick John Cham- 
bers (J), Lillord Cobb (J), Norman D 
Cosner (M), James Albert Crabtree 
(J), David Edward Crockett (J), Ervin 
A. Domzal (M), Robert L. Emmett 
(J), Thomas M. Fisher (J), Edward 
J. Flewelling, Jr. (M), William S. Gale 
(J), Gerald F. Gass, Jr. (J), E. F. 
Glance (M), Kenneth K. Hausauer 
(J), William F. Hayes (J), Lyle L 
Jannisse (M), Aloysius John Kaminski 
(M), William I. Kargela (J), Cecil N 
King (M), Alvin Peter Kruthers (A), 
Harold Erich Kunkel (J), James 
Richard Landis (J), George Malecki 
(M), Edgar Richard McPhee (J), 
Bernard Lynch Metsker (J), Noral A 
Nelson (M), Hugh B. Orr, Jr. (J) 
Edwin J. Piersma (J), Carl Sherwood 
Rice (M), William E. Rice (M), Paul 
H. Rofkar (M), Robert E. Spence (J), 
Charles H. Sumner (A), William M 
Swan, Jr. (M), Albert R. Vanderbilt 
(J), Leroy A. Volberding (M), Edward 
D. Vosburgh (J), LaVerne R. Voss (J), 
Robert Gordon Wrinn (J) 


Hawaii Section 


Ivan B. Palmer (M), Everett C. Watt 
(M), Robert M. Yamada (A) 


Indiana Section 


Robert William Bachmann (J), Mil- 
ton D. Parker (J), Joseph B. Snoy (M). 


Kansas City Section 


David E. Bloodgood (A), 
Lee (M), Edward J. Weller 


Richard P 
(J). 


Metropolitan Section 


Alan Broder (J), Warren H. Brodie 
(A), Richard E. Buell (M), Raymond 
A. R. DeGennaro (J), John Gerard 
Donovan (J), Col. John S. Griffith 
(A), Calvin B. Huntoon (A), Harold 
Frederick MacHugh (A), Ensign James 
Miller (J), Francis P. Raquet (A), 
Rudolf E. Rothemund (J), Eldon J 
Shorek (J), James E. Vevera (J) 


Milwaukee Section 


John D. Carlstrom (J), Alton E 
Chamberlin (A), T. E. Du Brucg (A), 
Alvin Palmer Fenton (M), John Robert 
Liggett (M), Robert George Matters 
(M), Edward A. Meewes (M), Harold 
W. Ruf (M), Frederick N. Schmidt 
(A), Fred W. Schnackenberg (M), Wil- 
liam Douglas Smith (J), Robert W. 
Strehlow (A), Otto F. Widera (M) 


Continued on Page 130 
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GEMMER HYDRAGUIDE—Hydraulic Power Steering 


UNIT TYPE—complete— self-contained — not an acces- T by e u ) ¢ i mate In 


sory or booster, no valves or tubes exposed to snow, 
ice, mud, gravel, etc. from road. @¢ PROPORTIONAL Power Steering 
COMBINATION of hydraulic power and manual steer- 
ing. @ PROPORTIONAL VALVING—power always 


proportioned to steering load, light or heavy. e VALVES 
positively actuated—not spring-centered, hence no 
static load or ‘valving step” in steering “feel.” @ In- 
stant response of power—no lag as you move steering 


wheel. e PERFECT STEERING CONTROL— "road feel” 
at all vehicle speeds. @ FULLY SELF-RIGHTING. e 
LESS “WINDUP” on steering wheel—higher safe 
speeds in heavy vehicles. @ STEERING WHEEL 
doesn't “fight” if the vehicle strikes an obstruction or 
blows a tire. e GEMMER HYDRAGUIDE was the first 
successful power steering for passenger cars. HYDRA- 
GUIDE for heavy vehicles is the ultimate for buses, 
trucks, road machinery, and other heavy units. With 
reasonable care a Gemmer Steering Gear will last 
the life of the vehicle. 


GEMMER MANUFACTURING CO. 
6400 Mt. Elliott «* Detroit 11, Michigan 


Phantom of HYDRAGUIDE Unit showing 


PS eal ha lee) ellal mAh Ail) 
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continued 


eat deacteabeaentnn (AI ala ata te ie hy oa Mohawk-Hudson Croup 
- u 


P. H. Keenan (A) 












Montreal Section 





George Bisson (M), G. E. James 


Cie teeatee iat Me eta te Dada > oe eT Blaiklock (J), Norman Edward Del- 
; J " a mage (M), Edward Needham (M). 
y” J 


ON 













New England Section 








Secor D. Browne (M), Arthur C 
Herrington (J), George S. Wentworth 
(S M) 












Section 


(M), 


Northern Calif 


H. B. Clary 
(M) 














Robert H. Gray 









Philadelphia Section 






By : r Fe ite ‘ Raymond George Frank (J), Joseph 
he Garret, ne A. Gunning (M), Sigurd E. Jacobson 
f (A), Edward M. Kintz (M), James 
Howard Leggoe, Sr. (J), Walter Van 


; sass tbls he ‘ 
amperes per square inch! Ness Pruyn (M), George J. Reed (J), 
Le ERC MS ICO CMe yl ® Louis A. Rosser (A), F. Howard Shank 
rae, - fy (A), James Clark Shoffner (J), Joseph 
Currier Towle (M) 












Pittsburgh Section 
John A. Beck, J 













(M) 









Louis Section 


Tapley F. Daugherty (J), Harold 


Today, with altitudes 50,000 feet or higher, and high Hertenstein (M), Kenneth E. Koza 


St 














rotating speeds, Stackpole brush ineering continues to (J), James G. Lewellen (J) 
pace the progress in this essential phase of aviation develop- 

ment. Stackpole brushes handle current densities as high as Salt Lake City Group 

— ” ra saps. “pie i ene “pe er aaa “ ene Giacomozzi (A), Richard 






duty applications of 500 amperes per square inch. By com- 
parison, difficult industrial applications seldom call for more 
than 75 amperes per square inch! 

(Stockpole brushes ore sold only as original equipment—not as replacements) 





San Diego Section 


John Michael Cleary (M), Robert 
Ely (M), Charles Morgan (M). 











Difficult earth-surface brush problems solved! 


Stackpole high-altitude brush principles likewise offer many 
advantages on difficult earth-surface applications—especially 


Southern Calif. Section 


Gerald J. Brentnall (A), Frank B. 








where atmospheric problems, chemical fumes or other adverse Bruce (M), A. J. DeMers (M), James 
conditions are involved. In a high percentage of such cases, they I. Detweiler (M), Henry Dreyfuss (M), 
have resulted in longer brush life, minimized commutator wear Jarrott Val Flowers (J), Daniel James 
and higher equipment operating efficiency. MacLean (M), Harry T. MacMillan 






(A), John Rendall Mooney (J), Nor- 


STACKPOLE CARBON COMPANY - St. Marys, Pa. mand Evan Morgan (J), O. A. Wheelon 


(M) 













FOR ALEC ROTATING ELECTRICAL EQUIPMENT CARBON, GRAPHITE Texas Section 











BEARING MATERIALS vd) ema Howard E. Campbell (M), Joseph 

RING TL CASTING Anthony Canavespe (J), Owen L. Met- 
calf (M), Hollis W. Smith (A), William 
L. Taylor (J). 





FURNACE HEATING ELEMENTS 






il HEMICAL ¢ 






Continued on Page 133 


SAE JOURNAL, NOVEMBER, 1952 















More bes than a Cait 


It is typical of Spicer automotive power transmission 
units to keep alive and operating under years of 
heavy service. Spicer builds nearly a half-century of 
designing and manufacturing experience into its 
products. And backs these products with a service 
policy that assures long-range protection to the user. 
Spicer facilities are the most modern and efficient in 


the industry, and are available in their entirety to you. 





Spicer 


SPECIALISTS IN SERVICE 


Spicer Auxiliary Transmissions 


jeduce cost per-lon-mile on any lenam 


\ 


Increase the earning power of your vehicles with Spicer Brown-Lipe 3-Speed 

Auxiliary Transmissions. They assure more pulling power in underdrive gears 

They increase truc k speed in overdrive gears, W hile reduc ing engine revolutions 
Every unit—motor, clutch, transmission, drive shaft, axle, brakes 

tires—— operates with less strain with a Spicer Brown-Lipe Auxiliary 

Operators are assured less down time; fewer repairs; reduced 

gas, oil and tire bills; more consistent and bigger payload income 


Let Spicer engineers help reduce cost per ton mile in 
your vehicles with Spicer 3-Speed Auxiliary Transmissions 


SPICER MANUFACTURING 
Division of Dana Corporation * TOLEDO 1, OHIO 
TRANSMISSIONS * UNIVERSAL JOINTS « BROWN-LIPE AND AUBURN CLUTCHES + FORGINGS + STAMPINGS 


PASSENGER CAR AXLES + SPICER “BROWN.LIPE* GEAR BOXES + PARISH FRAMES + TORQUE CONVERTERS 
POWER TAKE-OFFS + POWER TAKE-OFF JOINTS + RAIL CAR DRIVES + RAILWAY GENERATOR DRIVES 





British Columbia Section Ernest R. Gifford, John C. Hastings, 
Michael Owen Jones, Alexander H 


sf; Alan L. Bingham, Hugh Coleopy ; : 
New Members Qualified John Holdsworth. James McGown, Jr. McCuaig, John Hideo Miura, John ¢ 
Muirhead, Thomas Melville Patterson 


continued Lester Gray White, C. R. Matthews 


Buffalo Section 
South ¥ Enateed Frederick J. Kneisler, William F. Central Illinois Section 
outhern nglan ection > - Che 2s Swes ¢ 
u was ew ne ne ' ca Milliken, Jr., Charles H. Sweatt, Ralph Frederick William Beyer, Jr., Donald 
Harry Richardson Haynes (A), H. Wilson » > . 
Robert Charles Meyer (J) Edvin Cain, Floyd S. Dadds, Harold C. 
: Davidson, Franklin O. Koch, Jr., Roger 
Canadian Section H. Williams, Maurice E. Young 
Twin City Section Bruce R. Aubin, Nels Anthony Dario, Continued on Page 134 
H. Bruce Hoesly (M), Leslie Wyatt 
Foster, Jr. (J), Orien A. Kruse (J), 
Otis Mason (M), Raymond O. Overby 
(M), K. C. Paape (M) 


Virginia Section 
T. W. Curry (M) 


Washington Section 
Joseph A. Alber (J), William A. 
Summerson (J). 


Wichita Section 
Harold C. Goldthorpe (M), Donald 
E. Mead (J). 


Williamsport Group 
Donald E. Dahlberg (J) 


Outside of Section Territory 

George H. Aitken (‘A), Leon G. 
Alexander (M), Halswelle W. Hadden 
(M), Clayton Ralph Chaminade (J), 
Eugene M. Krawczonek (J), Robert 
W. Meyer ‘J), Seaton Moon, Jr. (J) 
Sydney A. Olsen (J), Curtis F. Sasser- 
son (M), James Joseph Somers ‘A) 


Foreign 
A. M. McCollister (M), Germany; 
Franco Pinolini (F M), Italy; Carlo 
Pollone (F M), Italy; Samuel Edward 
Cecil Soysa (F M), Ceylon 
Only the Tung-Sol Signal Flasher pro- 
vides this three-way warning for auto- 
motive uses—ahead—behind—and on 
the instrument panel. The important instrument 
panel pilot light tells the driver his signals are 
operating, or, by not flashing, warns him of a 
circuit failure. 


More than 13,000,000 Tung-Sol Signal Flashers 


Applications Received 


The applications for membership have been used and they usually outlast the 
" . a Yes 59 « . 
received between Sept. 10, 1952 and cars they're on. 


Oct. 10, 1952 are listed below 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. 


Sales Offices: Atlanta * Chicago * Culver City * Dallas 
Denver * Detroit * Newark * Philadelphia 


Atlanta Group 


Kenneth M. Brooks, Wallace Asbury 
Hanson, Jr., Fred L. Weinheimer, Jr. 


Tung-Sol Makes: 
All-Glass Sealed Beam Lomps, 
Miniature Lamps, Signal Flash- 
ers, Picture Tubes, Radio, TV and 
Baltimore Section Special Purpose Electron Tubes. 

Paul Harry Cromwell, Edwin R. Lar- 
son, Paul W. Wheeler. 
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Applications Received 


continued 


Chicago Section 


Charles M. Atterbury, John Robert 
Bowling, Chester J. Cole, Richard John 
Eisenach, William Courtney Files, 
Werner A. Gans, Harold A. Grenert, 
Marcus Walter Hagen, Fred Willard 
Haney, Jr., David Lloyd Hanson, Irwin 
Jacobson, Martin E. Keane, Walter 
Kocolowski, Gordon LeRoy Knudson, 


Ralph E. Lambrecht, Francis P. Luzzo, 
George R. Ondeck, Jr., Jerry F. Pa- 
velka, James J. Powlas, Robert J 
Schroeder, J. H. Spence, John P 
Walsh 


Cincinnati Section 


Joseph 8S. Alford, Peter 
Robert Nelsen, Vernon T 
Ralph J. Schmidt, Jack J 
Ralph W. Woods 


W. Dwyer 
Nugent, 
Stilson 


Cleveland Section 
Robert Banks, Albert Edward Boffey 


Scarafies — Banks — Crowns 


Ditches and Back 


The versatile MOTOR COACH INDUSTRIE’S MCI 
GRADER has exceptionally good load distribution to 
give it high tractive effect. ROCKFORD CLUTCHES 


uy 


Le 
ENGINEERING 
Looe 
WORK 


LE 
Ae Sea 
Loom 
AVAILABLE 


Slopes 


were chosen to withstand the severe service it must meet. 


Let ROCKFORD help with your heavy duty power 


transmission control problems. 


ROCKFORD CLUTCH DIVISION wer. 


316 Cathe 


e Street ® 


ROCKFORD 


ENGINEERING 
BULLETIN 
SENT ON 
REQUEST 


CLUTCHES 


Lester F. Burdoff, Reuben C. Carlson, 
Elias L. Corpas, Frank A. Flower, Clif- 
ford E. Heindenreich, William W. Kirk, 
Maurice E. Kline, Paul H. Kramer, 
Vincent T. Marusa, Rudolph J. Menart, 
Charles L. Moon, Jerry R. Mriik, 
George M. Perry, Clarence L. Playford, 
Edward John Ratkay, David E. Reyna, 
Albert P. Rogel, Herbert E. Sietman, 
Bernard A. Spon, Walter Martin Wald- 
bauer, William A. Weinkamer, Louis 
Cc. Wolff, John H. Waldorf 


Colorado Group 
William George Shank 


Dayton Section 
Warren G 
ton, Paris C 


Craig, John William Ful- 
Paraskos 


Detroit Section 


Lee Harrison Allen, Garner T. Bald- 
win, Robert Kron Beasley, Niels J 
Beck, Donald E. Bowen, Phillip C 
Bowser, Miles M. Brubaker, Robert H 
Carpenter, John Cenko, Robert Chap- 
man, Jr Gerald Robert Checkley, 
Edward C. Cozzarin, Charles Leslie 
Dittoe, Moris D. Drake, Douglas H 
Foley, Robert N. Frantz, Arthur Edwin 
Franzen, Coral W. Fries, Harvey W 
Frye, Emilio Gabriel, Joseph Pete! 
Gietzen, Henry Richard Greenley, Gor- 
don E. Haag, Walter L. Hill, Emerson 
Mansfield Hough, Edward Clinton 
Jackson, Willman E. Jackson, Robert 
Frank Jenson, Gordon K. Jones, Ray- 
mond Jozefowicz, Ted Karmazin, 
Richard L. Kieft, Michael J. Kollins, 
Gordon J. Kuivanen, Glenn Laing, 
Walter James Laita, Jr., Elvin E. Lee, 
Howard W. Locker, Jr... DuWayne A 
Lochmiller Daniel B MacGilvary, 
Howard V. Madison, Carel Johan Frans 
Mali, Siragan Marderosian, John Ed- 
win Marlow Edwin N. Mattausch, 
James F. McGowan, Robert Ames 
Meacham, Allen Harry Minkley, Jr., 
James B. Morcom, Denis A. Nankivell 
William A. Niffin, Stefan Jan Nowak, 
Charles A. Peterson, James R. Phelan, 
John W. Podesta, Jr., Bruce R. Polk- 
inghorne, Walter H. Powers, Edward 
W. Pugh, John C. Rau, Glenn D 
Reinders, Mario Revelli, Walfred F 
Riutta, Lawrence H. Robertson, Walter 
Edward Rogers, Clinton Malcolm Rose, 
Frank Rosiek, Thomas F. Roth, Stan- 
ley Peter Savoy, Jr., Louis F. Senick, 
Robert L. Shick, Charles Stevens 
Snyder, Norman A. Stenzel, Donnell 
Robert Sullivan, Henry J. Tamagne, 
William H. Taylor, Harold Thom, Jr., 
Anthony Tomac, John R. Turunen, 
Isaac Stephen Van Wart, Leonard G 
Veit, John D. M. Velte, Roger W. 
Wassman, William Arthur Weidman, 
Clarence H. Wheeler, Robert William 
Whiteford, Lee S. Wright, Frank E 
Young, Jr., Carl G. Zetye, Thomas P. 
Saks 

Continued on Page 136 
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This proposed 117 pound, 75S 
aluminum alloy forging, 1342 
nches by 19 inches cannot 
be made to required configura- 
tion and accuracy at the pres- 
ent time. With Harvey's new 
heavy presses and Harvey's 
know-how, forgings of this size 
and type will become a reality 
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another link 
in an integrated facility 


. will soon result from Harvey Aluminum’s close 
alliance with the Air Materiel Command’s HEAVY 
PRESS PROGRAM. 

Big aluminum pressure forgings to meet the re- 
quirements of latest design trends will soon be 
available through Harvey's completely integrated 
processing facility 

Presses of 25,000 and 35,000 ton capacity will 
produce accurate forgings to the minimum weight 
requirement for critical aircraft components. Platen 
sizes of these presses will be large enough to take 
forgings up to 10 feet wide and up to 30 feet long. 

Harvey's versatile engineering staff is at your 
command today to assist in combining your detail 
designs into single units, thus reducing tomorrow's 
overall fabrication and assembly costs 


r aan ane : 
aaa -_ 





HARVEY 


luminum 


MAKING THE MOST OF ALUMINUM FOR INDUSTRY 


DIVISION OF HARVEY MACHINE CO., INC 
TORRANCE, CALIFORNIA 
BRANCH OFFICES IN PRINCIPAL CITIES 














Kansas City Section Richard W. Heidersberger, Norbert J. 
, Hertel, Michael Kowalchik, Ivar F 

2 : . John W. Brooks, Fred H. Bunts, A 

Applications Received M rt snort M. Fayman. Donald Larsson, George A. Metz, John A. Mow- 

Everett Flick, Merlin D. Howard, Ar- ray, Raymond G. Newman, Peter G 

thane N. Knudsen. Ben D. Mills, James Nicholas, John J. Pietruszkiewicz, Felix 

J. Paye, Kenneth Allen Orear, Davon P- Pongrac, Jr., George Charles Skill- 


Bland Pierce, Daniel H. Smith, An- ™an, Jr. Anthony J.  Suchoski, 
drew J. Sutton. Richard C. Fuller Michael J. Tomich, Homer l Tsakis 





continued 





Indiana Section 


William L. Adkins, Burl B. Baber . 
Jr., Paul L. Bracht, Robert Martin Metropolitan Section Mid-Michigan Section 

Crow, Fred F. Fox, Richard O. Mason Parker M. Bartlett, Frank R. Cassel Robert W. Chase. Robert J. Fer- 
Ross Wilson McCormick, Richard O. Leao Goncalves DeOliveira, John J. guson, Robert M. Gold, Eugene Gott- 
McHenry, Donald G. Stong, Francis Duzich, John E Epprecht, Morton S. schalk Norton Nichols, Raymond 
Anthony Urbaniak, George L. Webb, Feinsilver, John J Flannery, Jr., Joseph Schultz, Wayne H. Watling 
Michael Zoretich, J1 Robert E. Franseen, Charles Frendock, 






















Mchawk-Hudson Group 
William H. Radtke 


Toesca 





Rene Antoine 








Milwaukee Section 


Ww 
















Cc 





Harold Buenge! Gordon 


Rucks 





Montreal Section 












Jean C. Paolucci, Rodolphe Ernest 
Loiselle, John McNeill, Jan Mure 
Morris Conroy Shonfield 













Northern Calif. Section 








Lyle O. Bowman, Donald Earl Car- 
rington, Sidney E. Cochran, Albert R 
Davidson, Jr.. W. A. Knuckey, Donald 
A. Murray, Carl William Rhodin 
















New England Section 





Wilbur Edmund Bassett, Harry Paul 
Boyden, Bruce C. Center, Ross Stuart 
Karlson, Raymond A. Swanson, Hans 
Ulrich Wydle1 




















Fasco Automotive Reset 
Circuit Breaker 





Northwest Section 






John W. Anderson, Woodburn Allen 
“Tex” Brown, Sidney F. Cox, William 
F. Driver, Milton B. Hammond, Jr 
Hal S. Huskinson, Walter Mark Isaac 
Gerald Michael Lefoley, Alvin H. Rand 
Earl C. Reed, John Joseph Zajac 






help build BIG 


reputations... 























Fasco Hydraulic 


Some of the smallest parts are big factors 
Stoplight Switch 


in helping a car earn and keep a good 


Oregon Section 


William C. Kieling 





reputation. 

For example, Fasco circuit breakers, 
hydraulic stoplight switches, and direc- 
tional signal flashers are doing their part 
in making leading cars, trucks, and 
buses even more dependable. 

If you haven't started using all three 
Fasco automotive products, find out 

















Philadelphia Section 





H. L. Decker, Vincent E. DiLucia 
Robert Henry Fritzges, John Joseph 
Geohegan, Edward Francis Gowen 
Oliver M. Hahn, Bennett D. Jones, C 
Clark Kenlan, Richard Henry Marvin 
Alden J Pahnke, Gordon Walter 
Woods, James O. Yule 






















Fasco Directional 
Signal Flasher 

















their advantages for you. 


Pittsburgh Section 
Ear! Allan Bake, Donald E. Foringer, 


. John Charles Konkler, Joseph B 
ASCO \odustricsy ine 


ae ROCHESTER 2, N.Y., U.S.A Continued on Page 138 
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ROTOR-PUMPS 


As a pioneer in the development of pumps with flow-control for 


hydraulic power-steering, the Eaton .Pump Division offers unequalled 


facilities in both design and production in this highly specialized field 


The Eaton high-speed power unit provides the desirable advantage of 


small, compact design. If you are considering this important addition 


to the ease, convenience, and safety of modern motoring, there are 


distinct benefits in permitting our engineers to work with yours in the 


early design stages 


EATON MANUFACTURING COMPAN ¥ 


Oo FS ie an tS ver, et ‘oe aime) 


(/ Pitts. : 
Sump TALE TL 
Road S rae ane ys, Michigan 
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Applications Received 


continued 


St. Louis Section 


Robert E. Coughenour, Stanley C 
Harrington, Charles R. Remington, Jr 


San Diego Section 


James E. Chinnis, William O. Edell, 
Merwyn O. Faiman, Henry Poniktera, 
Andrew Segal, Gerald A. Vroman. 


Southern Calif. Section 


Robert Clarence Allen, Arthur R 
Beckington, John A. Best, Eugene 
Norman Borson, Donald E. Bowman, 
Selby W. Brewer, Jean Clail DuBuis- 


AiResearch Manufacturing Co. 
9851 Sepulveda, Los Angeles 45 
ORegon 8-2221 


son, Joseph Rudolph Faitel, Robert E. 
Frederickson, Richard B. Huntington, 
Eastman N. Jacobs, Alfred J. King, O 
Allen Knuusi, S. Richard Krown, Sa- 
toshi Nitta, Gerald Clark Potvin, Rob- 
ert Allen Ross, Andrew L. Savulak, 
Michael M. Schuster, Jesse R. Smith, 
Paul F. Smith, Roy E. Steinhoff, Earl 
Edwin Vipond, Robert Joseph Von 
Flue, Eugene W. Waterbury, Jerome 
LeRoy White, Robert Edward Wieneke, 
William Marden Willis. 


Southern New England Section 


Frank Lindy Buscarello, Albert 
Claude Ching, Henry A. Dyson, John 
Rogers Hansen, Arno G. Kalb, Joseph 
V. Krason, Carl W. Lemmerman, John 
R. Levitt, Robert P. Lotreck, Charles 
J. Peterson, Robert John Service, 
Charles F. Smith, Robert Elwood 
Thornton 


Spokane-Intermountain Section 


Robert H. Briscoe, George C. Fuller, 
Carrol Eugene Peck 


Syracuse Section 


John 
Jones. 


Taylor Davidson, Burton D. 


Texas Section 


Joseph J. Ciesla, Lawrence C. Hick- 
man, Robert Max Hooks, Elliott L. 
Hovel, Glen W. Putney, Learon R 
Shankle, David C. Spraker, William 
Merrick Tisdale, H. Patrick Warren. 


Twin City Section 


Joseph H. BeVier, Robert DeGhetto, 
Dale W. McKee, Joseph D. Menth, 
Edward R. Sewall, Robert W. Thorn- 
burg, Quentin I. Wilcox. 


Washington Section 


L. Bradford, Melvin Neilson 
Lt-Col. Anthony D. Nelson. 


Lynn 
Gough, 


Western Michigan Section 


Clarke T. Goethel, Howard B. Yar- 
brough 


Williamsport Group 
Franklin S. Frederick, Paul G. Mays. 


Outside of Section Territory 


Frederick George Baily, Russell L. 
Dahl, Jack Andrew Fleming, Ralph 
John Gimera, Jack E. Gregg, Robert 
S. Jacobus, Edmund G. Janssen, Jr., 
Gerald Joseph Kuchera, Thomas 
Linder, Jr., Charles G. Moore, Jr., 
Lawrence E. Palatnik, James Floyd 
Pope, Edward Hall Rayermann, James 
Pruett Whitman, Robert Glenn Wood- 
ward 
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VALVE SEAT 
| INSERTS 
J 
AUTOMOTIVE 
AND AIRCRAFT 
PISTON PINS 


OR over 50 years, Thompson Products has been 

making original equipment and precision replace- 
ment parts for cars, buses, trucks, tractors and indus- 
trial equipment—both diesel and gasoline. 


j 
—4 
| 

| 
aad 


AUTOMOTIVE WATER PUMPS 


CUTTING AND GRINDING MACHINE PUMPS 


From screw caps in 1901, Thompson's versatility 
has grown to include such vital engine parts as piston 
pins for powerful, dependable aircraft; valve seat in- 
serts for rugged bulldog tanks; cylinder sleeves to 
stand up in toughest heavy-duty service; pumps to 
cool your product or your engine, 


Thompson is versatile! But more important, every 
one of Thompson's hundreds of automotive and air- 
craft parts have the reputation of being produced to 
the closest tolerances know to the industry. Automo- 
tive builders and repairmen agree, ‘The name Thomp- 
son means original equipment precision parts that you can 
take for granted.” They know “You can count on 
Thompson” for dependability of supply, quality, exact 
tolerances and maximum performance and service. 

If you are having trouble with engine parts—if you 

HEAVY DUTY need a better, more dependable supplier, write or call. 


CYLINDER 
SLEEVES 


7 x 
\ FF ? 


a Thompson. Products, Inc. 


2196 Clarkwood Road . Cleveland 3, Ohio 
SPECIAL PRODUCTS DIVISION 
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a DESIGN SAVINGS 


Doing everything possible to meet original customer Above: Improved design suggested by Bundy engineers 
specifications is a Bundy must. Yet Bundy engineers completely protects vent from gasoline entry by baffle 
can often point out design improvements and fabrication deflection. More, this part requires just two operations: 
savings. Above: vent tube, as specified, for use inside one to flatten end and pierce tube simultaneously, one 
gasoline filler tube. Problem was to remove possibility to put double bend in flattened end. For customer, new 
cf gasoline entering two side vents as gas tank was filled. design meant better function at lower part cost. 


Bundyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 


WHY BUNDYWELD IS BETTER TUBING 


' : <- 
Cy Ry iAvore NOTE the exclusive 
4 | y , patented Bundyweld 
e ” beveled edges, which 
afford a smoother 
Bundyweld starts as continuously rolled passed through a fur Bundyweld, double . joint, absence of bead 
a single strip of twice around later nace. Copper coat walled and brazed and less chance for 


copper-coated steel ally into a tube of ing fuses with steel through 360° of wall 
Then it's o-% uniform thickness, and Presto contact any leakage. 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Hastings Co. inc, 226 Binney St . Chattanooga 2, Tenn.: Peirson-Deakins Co, 823-824 Chattanooga 
Bank Bid . Chicago 32, iil: Lapham-Hickey Co. 3333 W. 47th Place . Elizabeth, New Jersey: A. B. Murray Co., inc, Post Office Box 476 - Philadelphio 3, Penn.: 
Ryton & Co. 1717 Sansom St . San Francisco 10, Calif: Pacific Metals Co. Ltd, 3100 19th St . Seattle 4, Wash.: Eagie Metals Co, 4755 First Ave. South 
Tereate 5, Ontario, Canada: Alloy Metal Sales, itd. 18! Fleet St. East +. Bundyweild nickel and Mone! tubing is sold by distributors of nickel and nicke! alloys in principal cities. 
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ng buy on every count 


You buy unmatched tubing features, priceless safe 


performance, plus cost-paring engineering skills when 


you specify Bundyweld Tubing. 


You get more for your tubing dollar when you 
specify Bundyweld for automotive fuel lines, 
oil lines, hydraulic brake lines. 

You buy unequalled tubing features. Bundy- 
weld is the only tubing double-walled from a 
single strip, copper-brazed through 360° of wall 
contact. It’s leakproof, highly resistant to vibra- 
tion fatigue, lightweight, yet stronger. 

You buy tubing performance that has made 
Bundyweld a byword for safety and depend- 
ability, proved by the 360,000 miles of Bundy- 
weld used in cars, trucks and buses since 1930. 


More, you buy the industry’s finest skills 
and services. Bundy engineers help you work 
out the easiest, most economical way to produce 
new tubing parts; often save money by showing 
you how to use less tubing, how to make pro- 
duction short cuts. If you wish, Bundy will 
take over complete fabrication of your tubing 
parts — produce them as specified, deliver them 
on time. 

Whether you prize safe performance or cost- 
cutting engineering skills, specify Bundyweld 

. and you'll buy both. 


Contact a Bundyweld Distributor (listed lower left), or write direct to Bundy Tubing Company, Detroit 14, Michigan 


Be COST SAVINGS 


3. FABRICATION SAVINGS 


Bundy engineers are always on the lookout for new ways to 
shave costs. For example, the 7/16”-O.D. oii tube shown 
above required two bends, yet both ends had to be held to 
exact size. The nearness of Bend A to the end of the part made 
holding of exact size difficult. Bundy engineers went right to 
work on the problem, came up with results: bending and siz- 
ing were combined in one press operation for high-volume 
production, lowered costs. Specify Bundyweld and you tap 
engineering skills dedicated to paring costs, whether you 
fabricate tubing parts or Bundy fabricates them for you. 
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The 3/16”-O.D. timing-gear oiler tube shown above required 
tapered end for a nozzle effect. As specified by customer 
(left), it required numerous swaging operations. With cus- 
tomer’s consent, Bundy added upset te nozzle tip (right). 
As a result, nozzle-forming operations were cut in half. But 
Bundy bird-dogging didn’t stop there. Two hand-bending 
operations were incorporated into one automatic press oper- 
ation. The over-all result: impressive fabrication savings to 
the customer, with no compromise in tubing function. 
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The Crankshaft 


—backbone of the internal combustion engine. 


Wodern “7rendd—more r.p.-m.’s, higher compression 
ratios, more power per cubic inch of displacement— 
all lend additional emphasis to the importance of 
crankshaft quality. 

Wyman-Gordou Expertence—the most extensive 
in the industry, assures the maximum in physical 
properties, uniform machinability, and balance 


control. 


Standard of the Tndustry for More Than Sixty Years 


OA TaN GORDON 


GINGS OF ALUMINUM * MAGNESIUM © STEEL 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 
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As the primitive 20-mule team wagons loaded with 
borax creaked their way 167 miles out of the bitter 
wastes and murderous heat of Death Valley, the 
drivers had the benefit of power steering. The mules 
furnished the power for steering as well as propulsion 
of the two 4-ton wagons. The driver only guided the 
mules. 

Today’s truck transport is generally superior in 
every way but one. Too often the far heavier manual 
steering load is on the arm, shoulder and back 
muscles of the driver. This tiring work slows him down, 
reduces his efficiency, makes him “accident-prone.” 

Vickers Hydraulic Steering makes the 
heaviest vehicle almost effortless to steer . . . even 
under the brutal conditions of nearly roadless deserts 


Power 


like Death Valley. A light finger touch is enough. 
Ruts, soft shoulders, obstructions, flat tires, off road 
conditions cannot cause wheel spin or loss of control. 
Steering no longer fatigues the driver—he remains 
fresh, efficient, safe. 

For further information on Vickers Hydraulic Power 
Steering, ask for Bulletin M-5100. 


VICKERS Incorporated 


1440 OAKMAN BLVD. « DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA ¢ CHICAGO (Metropolitan) 
CINCINNATI + CLEVELAND « DETROIT « HOUSTON «LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) + PHILADELPHIA + PITTSBURGH + ROCHESTER 
ROCKFORD « SEATTLE «+ TULSA «© WASHINGTON «+ WORCESTER 


ee es 


is Effortless, Positive and Shockless 
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So You Want to Make a MILLION 2 ? 


(Dex CARMET carbide metal dies and equip your presses with them. 
D Make 1,000,000 small stampings a day with only one grind per day. 


Save $56,907 annually by using Carmet, as shown in the following cost comparison: 


% 4% Dies per year $30,600 % 22 Dies per year $ 46,750 
% Punch Replacements per year $ (none) % Punch Replacements per year $ 6,600 
% 260 Grinds per year $14,560 % 4,420 Grinds per year 

% Diamond Wheel Cost per year 792 % Abrasive Wheel Cost per year 2,085 
ANNUAL COST WITH CARBIDE....$45,952 ANNUAL COST WITH FERROUS...$102,859 


Make millions more precision pieces a year than you could with hi-carbon, 
hi-chrome dies! 


Ask the Carmet representative to figure out .he potential savings and increased production for you in terms 
of your own work. @ Allegheny Ludlum Steel Corporation, Carmet Division, Wanda & Jarvis Avenues, Detroit 
20, Michigan. 


For complete MODERN Tooling, call 


Allegheny any Ludlum ‘==: 


weo 4066 
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Laos R: Ee 4 
IRECTION SIGNALS 


¢ 
D 
for ORIGINAL EQUIPMENT 


Exceed latest S.A.E. Specifications — State Approved 
* Tested by Electrical Testing Laboratories, Inc. * 
Scientifically Designed Stimsonite Lenses 


§ L | M = 2%” in depth 
§ L E E K_ No openings to let in water and dirt 


STURDY Single hollow stud mounting —no 


excessive vibration 


DOUBLE FACE SINGLE FACE FLUSH MOUNTING PRACTICAL Only one brass screw to service bulb 
or lens — round mounting 
SWITCH Burn-out proof, self-cancelling or 


Lower price model featuring Stimsonite Lenses, . 
non-cancelling 


single hollow stud mounting, snap ring lens 
retainer. Available with burn-out proof, self- As original equipment by leading 
cancelling or non-cancelling Switches. ACCEPTED Truck and Trailer manufacturers. 

Ask for specifications and prices 


R. E. DIETZ COMPANY @ 225 WILKINSON ST. ¢ SYRACUSE 1, N. Y. 
OVER A CENTURY OF LIGHTING (O§ERZ) 
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IT HELPS TO S-T-R-E-T-C-H THE RUNWAY 


You put a substantial “extension” on every 
landing strip when you equip a plane with 
Westinghouse Decelostat Controller Equipment. 

The pilot applies the selected brake pressure. 
The Decelostat eases and restores this pressure, 
as dictated by the runway condition. Slipping 
is banned. Tire life is increased many fold. 
Skidding on snow and ice is eliminated. And 
the maximum retardation permitted by the 
particular surface situation is always automat- 


ically attained. 


LIGHTWEIGHT — SIMPLE—FOOLPROOF— POSITIVE 
MECHANICAL LINKAGE INSTALLATION 


This device is designed for smallest possible 
size, lightest possible weight, complete sim- 
plicity and top dependability. There are no 
delicate parts, no complicated mechanisms. 


Aircraft Section 
Industrial Products Division 





ELIMINATES SKIDDING 
UNDER ALL 
RUNWAY CONDITIONS 


PRODUCES MAXIMUM RETARDATION 
PERMITTED BY RUNWAY CONDITION... 
PERFORMANCE PATTERN IS TAILORED 
TO INDIVIDUAL PLANE CLASSIFICATION 


MAXIMUM EFFECTIVE 


BRAKE PRESSURE At 
evERY POSSIBLE 
EVERY 


Y 

RUNWA 
This diagrammatic sketch, shows ata glance the full brake pressure provided 

CONDITIONS by the Decelostat’s principle of operation. This full brake pressure is main- 
tained at the wheel at all times. The Decelostat eases this pressure to con- 
i nway conditions—with full restoration as soon as normal adhesion 


7 el 
2 Ww 
a 
] 
: 


We'll be glad to tell you more about this important Development. 
K Write for Literature. 


_. Westinghouse Air Brake Company 


WILMERDING, PA. 
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Look to field application engineering 
to increase your engine performance 


For many years, in many diversified markets, Marvel-Schebler has concen- 
trated on designing and adapting carbureters to meet individual require- 
ments. 


In order to satisfy all kinds of load demands, in all kinds of weather, 
Marvel-Schebler has relied on performance data supplied by field applica- 
tion engineering to help engine manufacturers obtain carbureters of proper 
design and calibration. 


This has resulted in a constantly expanding wealth of experience in car- 
bureters and carburetion for a wide range of applications. In the farm 
field alone, where rugged strength and unusual dependability provide that 
extra margin of economy in operation, 6 out of 10 farm tractors are using 
Marvel-Schebler carbureters as original equipment. 


This experience can be of great help to you in the proper selection of stand- 
ard equipment from the Marvel-Schebler line or in any of your carburetion 
problems. It is yours for the asking. 


MARVEL-SCHEBLER PRODUCTS DIV. 
Borg-Warner Corp., Decatur, Ill. 


renee 


- SCHEBLER 


fj 


¢ 
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There’s gold for you 





in “them thar” 








CLAD METALS 


Prospecting for more profitable product fabrication? 
You're in luck when you find how SuVeneer Clad 
Metals pan-out on your applications . . . in savings of 
expensive non-ferrous materials, in ease of fabrication, 
and in improved product performance. SuVeneer Clad 


Ss 7 SF | 
u pe ete) 4 ee Metals are composites of genuine copper, or brass, or 


nickel, bonded inseparably to plain strip steel on one 
CORPORATION ; or both sides. @ You save from 70% to 80% of the solid 
strategic metals, while enjoying a// their surface advan- 
tages. Write! 





CARNEGIE, aa eae oe 










Engineered 
to the Design 


Today’s more powerful 

motors with higher compres- 

sion ratios and less weight require 

new gasket designs. McCord has led 

the Industry in the development of gas- 

kets engineered to meet these modern motor 

requirements, and most car makers use them 
for equipment. 


M‘CORD CORPORATION 


DETROIT 11, MICHIGAN 
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Have you noticed how much easier it is to carry on a conversa- 
tion in today’s cars? Acoustical engineers have made great 
strides in eliminating noises we used to associate with motoring. 


Sound deadener pads are bonded wherever large metal areas 
tend to amplify sounds. A special 3M adhesive, for example, 
holds sound absorbing glass fiber pads on hood and roof panels. 
These adhesives provide a swift, economical life-time bond, 
and are typical of the specialized compounds 3M supplies to 
the automotive industry. 


Specialized compounding knowledge coupled with on-the-spot 
technical service, has made 3M the foremost supplier of ad- 
hesive products to Ford and others in the automotive industry. 
Why not draw upon this reserve of experience whenever you're 
considering the use of adhesives or sealers? There’s a 3M repre- 
sentative calling in your area regularly. 


what adhesives ; ; f 


Get your copy of our 32-page manual showing typical cost- 

tting lications, with descripti 1 physical rtie 
sn erase aceon tn Phgsenyrrriee ADHESIVES ~ COATINGS ~ SEALERS 
911,411 Piquette Avenue, today! 


MINNESOTA MINING AND MANUFACTURING COMPANY 


ADHESIVES AND COATINGS DIVISION * 411 PIQUETTE AVE., DETROIT 2, MICH. 
GENERAL OFFICES: ST. PAUL 6 © EXPORT: 270 PARK AVE, NEW YORK 17 « IN CANADA, LONDON 


MAKERS OF BRAND PRESSURE-SENSITIVE ADHESIVE TAPES © 5 ? al BRAND SOUND RECOROING TAPE © MLITE BRAND 


eee oe one Oe rr 


oN 


REFLECTIVE SHEETINGS @ oa ABRASIVE PAPER AND CLOTH @ mA ADHESIVES AND COATINGS © on ROOFING GRANULES @ CHEMICALS 
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SEAT CUSHIONS—BACK SPRINGS 
ty Standard Steel Spring Company 


MAIN OFFICE: CORAOPOLIS, PA. 


PLANTS: Allegan, Mich. - Gary, Ind. - Chelsea, Mich. 

Chicago, Ill. + Logansport, Ind. - Coraopolis, Pa. 

Newton Falls, Ohio - Detroit, Mich. - New Castle, Pa. 
Los Angeles, Calif. - Trenton, N. J. 


DISTRICT OFFICES: 1600 Fisher Bidg., Detroit, Mich. 
Peoples Gas Building, Chicago, Ill. 


RESEARCH LABORATORY: Coraopolis, Pa. 
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Meet William L. Harris 
Superintendent 


International Packings Corporation 


Affiliated with Graton & Knight Company 


Graduating with a B.S. Degree in Chemistry 
from Hamline University in St. Paul, Mr. Harris 
has devoted his entire career in the two fields of 
synthetic rubbers and leathers. As a scientist, the 
government called upon him as a technical ad- 
viser to supervise the GRS rubber program. As 
a production man, he has served as foreman, 
production manager, and ultimately as develop- 
ment manager for new and experimental work 
on mechanical packings and specialties. This 
background has ideally fitted him for his present 
job as Superintendent. He knows his materials 
and what each can do. Equally important he 
knows how to make these materials into efficient 
packings. 


There’s practical know-how 
in the manufacture of packings 


The type of packings, the material from which they are made, the treat- 
ng ment given that material are important. At G&K-INTERNATIONAL 


you'll find a wealth of experience on which to base a wise choice. 
Equally important is how these packings are made — the step-by- 


step adherence to tolerances, both dimensional and physical; the 
proper sequence given to operations and treatments so as to obtain 
to the fullest those qualities that mean longer life and more efficient 


service; and, of course, modern machinery, skilled workmen and in- 
telligent supervision all combined to produce those packings most 
De dite expeunt estan of efutimmnatte economically. These production advantages are all yours when you 
we want you to meet these men. Their specify G&K-INTERNATIONAL packings. 
experience is yours to command. Let us show you how your packings may be made to give you longer 
life and more efficient service. Call in our engineer, give him all the 
facts about your installation, and our recommendation will follow 
promptly. 


B\ -INTERNATIONAL 
< @ Leather and synthetic packings 


GRATON & KNIGHT COMPANY INTERNATIONAL PACKINGS CORPORATION 
Worcester 4, Mass. Bristol, New Hampshire 
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AUTOMOBILES 


HOUSE TRAILER 


An Extremely lightweight Blanket Insulation 


.-- for effective control of temperature and sound 


If you have an application in the transport 
field that calls for an insulation with the 
most effective thermal-acoustical qualities, 
you might well ask these questions about 
Microlite Glass Fiber Insulating Wool: 


24 square feel of half- 
inch, half-pound Microlile weighs a mere 8 
ounces. Large seclions can be quickly and 
easily applied, like a downy blankel. Knife 
or shears are the only necessary culling tools. 


Is it permanent? . . . Aicrolile is made of 
glass fibers that resist fire, corrosion, moisture 
and vibration setlling. It does not decay and 
provides no nutriment for fungi or vermin. 


Does it insulate well? . Inch for inch, 
Microlite is one of the most efficient of all in- 
sulalions. 1 lb. densily material has a “k” 
factor of .21 at 75° F. mean lemperature. 


Are convenient sizes and types available? 
.. . 1t comes to you in resilient blankets up to 
72 inches wide, up to 200 feet long, and up to 
3 inches thick; compressed in easily-slored 
rolls. It may be ordered with foil, reflective 
coaled paper and reinforced or unreinforced 
paper vapor barriers. 


Perhaps Microlite can help you cut weight 
and installation costs. For more information 
and samples, write Glass Fibers Inc., 1810 
Madison Avenue, Toledo 2, Ohio. 


Soles Offices and Distributors in Principal Cities 


GLASS Fl 


BERS MIwNc. 


Makers of glass fibers by the ELECTRONIC-EXTRUSION process ... 
developed, patented and used exclusively by Gloss Fibers inc. 
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Now —Get the Advantages of 
Torque Converters on Your 
Biggest Trucks — with 


In keeping with its tradition ot setting the pace with 
“The Best for the Biggest,” Fuller announces its new 
4-FS-1440 Transmission with closely spaced ratios for 
use with truck-type torque converters. This new unit 
makes new load-and-road performance possible in heavy 
duty service 

Built to deliver the power from the biggest auto- 
motive diesel engines now available plus ample capacity 
for high torque multiplication from the most advanced 
torque converters, the new 4-FS-1440 puts up to 400 hp. 
to work efficiently and dependably. 

For maximum service plus maximum versatility in 
the toughest of heavy hauling, investigate the new 4-FS- 
1440. Write for performance and application data. 


VITAL STATISTICS 


Hp. handled—400. Speeds forward, 4: first, 1.98; second, 1.40; 
third, 1.00, fourth, .71. Reverse, 1.61. Weight 775 pounds. 


FULLER MANUFACTURING COMPANY (Transmission Division), KALAMAZOO 13F, MICHIGAN « 


Unit Drop Forge Division, Milwaukee 1, Wis. + WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 11th Street, Oakland 6, Calif. 
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AIRCRAFT | 
INSTRUMENTS 


At KOLLSMAN__ 


Twenty-three years back, the Kollsman Instru- 
ment ( orporation took its first forward steps by 
devising a sensitive altimeter twenty times more 
responsive than preceding models. This instru- 
ment actually made possible the first completely 
blind flight in the history of aviation 


Today, this venturesome spirit continues to spark 


the design, development and manufacture of 


products of precision and dependability in the 
four distinct yet allied felds of 


Aircraft Instruments and Controls * * Min- 

iature AC Motors for Indicating and Remote 

Control Applications * * Optical Parts and 

Optical Devices * * Radio Communications 
and Navigation Equipment 

While current production 1s largely devoted to 

National Defense, the research facilities of the 


Kollsman Instrument Corporation remain avail- 


able to scientists working toward the solution of 


instrumentation and control problems 


KOLLSMAN INSTRUMENT CORPORATION 


ELMHURST, NEW YORK 


GLENDALE, CALIFORNIA 


Standard coil PRODUCTS CO INC 


SAE JOURNAL, NOVEMBER, 1952 





of stability ~ 


Automotive, ‘ More than a quarter century of service to 


electrical, rad 
many others 


America’s largest manufacturers has 
proved the strength and stability behind 


the Dee-Gee trademark. 


shopes. Produdaiiabrica! Large-scale production facilities, in 


extrusions 
packaging ‘ 
Overhoul kits fr overseas service seven modern plants, serve industry 
to military spegifications 
in many ways. We welcome 
the opportunity to discuss 


your requirements. 


Sey a 
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Friction material problem? 
R/M BELONGS IN YOUR PICTURE! 


"STOP-AND-GO” IS OUR BUSINESS! 


Passenger car manufacturers have you in practically any Stop-AND-Go 


long brought their brake and clutch problem. Call in your R/M repre- 


problems to RAYBESTOS- MANHATTAN. 
They know they can count on R/M 
for brake linings, clutch facings, and 
automotive transmission friction parts 
for all cars of current or future design. 

R/M leadership in the automotive 
industry is as old as the industry it- 
self. More cars, trucks and buses use 
R/M friction materials than any 
other make. 

And R/M leadership in these prod- 
ucts takes in many other fields, from 
machine tools to farming equipment. 

This wide variety of applications 


means that R/M experience can help 


sentative. He can work from samples, 
from designs on paper, or from figures 
on horsepower development com- 
bined with desired performance char- 
acteristics. Behind him stand the 
facilities of the world’s largest pro- 
ducers of friction materials, with six 
great plants ... their research depart- 


ments, and their testing laboratories. 


The opening of our new Wabash Division, 
Crawfordsville, Ind., provides expanded 
} 

facilities for the manufacture of 


SINTERED METAL FRICTION MATERIALS 


INC. 


RAYBESTOS-MANHATTAN, 


EQUIPMENT SALES DIVISION 445 Lake Shore Drive, Chicago 11, Ill. 


Cleveland 14 Los Angeles 11 


Detroit 2 


Manheim, Pa. Passaic, WJ. No. Charleston, S.C. 


Factories: Bridgeport, Conn. 


Crawfordsville, ind. Conadian Raybestos Co. itd., Peterborough, Ont. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings + Brake Blocks + Clutch Facings 


Fan Belts + Radiator Hose + Industrial Rubber Products +* Rubber Covered Equipment + Mechanical 
Packings * Asbestos Textiles +» Sintered Metal Products +» Abrasive and Diamond Wheels + Bowling Balls 
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NICKEL-TIN BRONZE .. . contain- 
ing approximately 142% nickel, 
10142% tin, a maximum of 0.25% lead, 
the balance copper ... is produced by 
several foundries for gear require- 
ments of The Cleveland Worm and 
Gear Company of Cleveland 4, Ohio. 

This company also uses Type 2317 
(342% nickel)carburizing steel for 
worms of large size, and Type 4615 
(nickel-molybdenum) carburizing 
steel for the smaller sizes. Both of 
these steels are especially easy to 
handle in heat treatment, and con- 
sistently provide the hard surface and 
tough core so essential to efficient, 
long-lasting operation. Moreover, they 
withstand reasonably rapid grinding 
on automatic thread grinders without 
surface cracking or spalling. 


Nickel Alloyed Worms 


and Gears Still Serve 
after 30 Years 
of Operation 


A nickel bronze gear, teamed with a nickel alloy 
steel worm, gives you gearing that actually im- 
proves with use. 


Many years ago, after considerable laboratory 
and actual field tests of various compositions, 
The Cleveland Worm and Gear Company ... 
specializing for the past 40 years in the produc- 
tion of speed reducers ... standardized on nickel- 
tin bronze gears. 


Today, many of their drive units which were 
produced in the early days, are still operating 
regularly with the original worms and gears... 
which means more than 30 years of useful 
service. 

The reason for this long, trouble-free perform- 
ance is not hard to find. For nickel improves the 
strength of standard bronzes and is particularly 
effective in raising elastic properties . . . increas- 
ing shock resistance as much as 25 to 50 percent. 

Nickel-containing alloys may meet the exact- 
ing demands of your particular equipment or 
production problems. Write us, today, for coun- 
sel and data. 


At the present time, the bulk of the nickel 
produced is being diverted to defense. Through 
application to the appropriate authorities, nickel 
is obtainable for the production of nickel alloyed 
bronzes for many end uses in defense and de- 
fense supporting industries. 


THE INTERNATIONAL NICKEL COMPANY, ING. vew'vore's. xy 


160 SAE JOURNAL, NOVEMBER, 1952 





TO MEET YOUR 
ira aa 


o 


Whatever your requirements might be . . . for a plate, disc, cone or 
band type friction product .. . we can meet your needs with a 
material developed for your specific requirements. Unlike asbestos, 
Velvetouch is made from powdered metals ...and the formula 
can be altered to give you the exact operating characteristic you 
want! In addition, being all-metal, Velvetouch lasts longer . . . won't 
glaze like asbestos .. . requires fewer adjustments . . . delivers 
@ more uniform friction action. Our engineers will be glad to 
work with you. Either contact our nearest branch . . . or write The 
S. K. Wellman Company, 1374 East 51st Street, Cleveland 3, Ohio. 


THE S. K. WELLMAN CO. WAREHOUSING CENTERS 
% » ATLANTA—119 14th St., N. E. LOS ANGELES—1110 S. Hope TORONTO, ONTARIO 


, oo a La Atlanta 5, Georgia Street, Los Angeles 15, Calif. TheS.K.WelimanCo.of Canada, 
| Ltd., 2839 Dufferin St. 
| CHICAGO—1500 South West- § PHILADELPHIA— 1545 West $o0 
ern Ave., Chicago 8, lilinois Belfield Ave., Philadeiphia,Pa. EXPORT DEPARTMENT— 
1 CLEVELAND 1392 East 5ist PORTLAND 636 N. W. 16th 8 So. Michigan Ave. 


St., Cleveland 3, Ohio ve., Portland 9, Oregon Chicago 3, tll., U.S. A. 
WASHINGTON OFFICE— 

DALLAS — 3407 Main Street, SAN FRANCISCO 424 nt 1101 Vermont Ave. 
Dallas 1, Texas Street, San Francisco 7, Calif. Washington 5, D. C. 
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BRONZE BEARINGS ¢ PRECISION BRONZE BARS © BUSHINGS 


THE BUNTING BRASS & BRONZE COMPANY * TOLEDO 1, OHIO * BRANCHES IN PRINCIPAL CITIES, 
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FIND OUT WHY THE MAKERS OF 
MOST OF AMERICA’S HEAVY TRUCKS USE 


ee nasa 


SADE earl te geen» 


pind 
F B 
= 


_ « Ln 


as original equipment 


in some or all of their 
current truck 


production 


If you make trucks, buses, trailers, or other heavy SPECIALIZED ENGINEERING AND RE- 
vehicles, DSP offers you a// these advantages: SEARCH—concentrated on heavy leaf suspension 
SPECIALIZED EXPERIENCE that goes back to spring designs to carry specific loads and meet 
1904—making leaf springs as original equip- the most severe operating conditions. 

ment for the automotive industry. The DSP plant is in Detroit, accessible to the 
SPECIALIZED EQUIPMENT —to turn out de- main centers of truck production. 

pendable heavy leaf suspension springs. DSP has 

produced many millions of springs over a period 

of years, under exacting quality and metallur- 

gical controls. 


SINCE 1904 — ORIGINAL EQUIPMENT ON CARS, TRUCKS, CABS, BUSES, TRAILERS 
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to designers, 
engineers, 
draftsmen 


’ 


Have you been receiving your copy of “Sleeve Bearing Topics”. . . 
the convenient reference on materials, designs, new developments and 
applications of sleeve bearings, bushings and similar precision parts. 
We'll send back issues while still available. Your business 


letterhead request brings your copy... write today. 


FEDERAL-MOGUL CORPORATION, 11035 SHOEMAKER, DETROIT 13, MICHIGAN 


aa). Products of our six plants include: Sleeve bearings in all designs and 
F | sizes; cast bronze bushings; rolled split-type bushings; bi-metal rolled 
bushings; woshers; spacer tubes; precision bronze parts and bronze bars. 


SINCE 1899 
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WRIGHT AERONAUTICAL DIVISION 
CURTISS-WRIGHT CORPORATION 

This photograph, taken in one of the 
experimental cells of the Wright 
Aeronautical plant at Woodridge, 

N. J., shows a STANDARD 
Chronotachometer installed in 

their test panel. 


WILSON DAM (T.V. A.) 

This experimental control and 
distribution switchboard handles 
various power supplies for their 
Chemical Laboratory Building. 


UMC MTC mT 
SCM AUC C LCE 


“o Se dog oo 


aks 


- 
WESTINGHOUSE ELECTRIC COMPANY = ‘ ‘  ¥ 


This specially designed unit is for the 


Be 


control and test of aircraft timers, series 
relays, contactors, servo motors, and 
booster coils. It is typical of the wide range 
of custom-built equipment by STANDARD. 


THE STANDARD ELECTRIC TIME COMPANY 


87 LOGAN STREET + SPRINGFIELD 2, MASSACHUSETTS 
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Built for the Navy, and now undergoing 
tests, the carrier-based Douglas A3D is 
designed to add new striking power to 
the Naval air arm. 

Performance data on this plane is still 
secret, but no aircraft of comparable size 
—now in service or contemplated for 


U.S. Navy’s new 


long-range / 


——the Douglas A3D 


early service introduction—will be able 
to carry an equivalent bomb load as 
high or as fast as the Douglas A3D. 
Powered by twin jets, slung in pods 
below the wing outboard of the fuselage, 
A3D will be in the 600 to 700 mph class 
-+. yet its planned range, from aircraft 


Depend on DOUGLAS 


/ twin-jet 


bomber 


carriers, will let it strike across wide ex- 
panses of water at enemy targets. 

Selection of Douglas to build the A3D 
is another example of this company’s 
aviation leadership. Faster and further 
with a bigger payload is the basic concept 
of Douglas design. 


First in Aviation 
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® THE NEW YORK AIR BRAKE COMPANY & 


A DIGEST OF 
NEW DEVELOPMENTS 
IN 
HIGH PERFORMANCE PUMPS 


PISTON TYPE FLUID POWER PUMPS 


Featuring continuous working pressures to 3000 psi and continuous speeds to 3750 rpm, 
today’s STRATOPOWER oil hydraulic Pumps (both constant and variable delivery types), 
afford special advantages for aircraft and other applications. The dual pressure 
Pumps incorporate remote oil pilot controlled pressure regulator. An electric 
modification provides selective pressure control and Pump unloading. These Pumps are 
self-priming and develop suction line pressures approaching 1" Hg. absolute and will 
also operate under conditions of high reservoir pressurization. 





VANE TYPE FLUID POWER PUMPS 


A distinctive Dual Vane construction, which provides increased fluid delivery rates 
(even with extremely thin fluids), makes DUDCO Hydraulic Pumps and Motors the first 
single-stage vane type proven for 2000 psi operation. The minimum size and high 
efficiencies of these Pumps and Motors create new opportunities in the design of hydraulic 
fluid power systems for all types of industrial equipment as well as countless appli- 
cations on heavy-duty machinery and ordnance vehicles. 


GEAR TYPE FLUID POWER PUMPS 


A unique Four-Bolt design, which locates the assembly bolts within the area of greatest 
internal pump pressure, indorses HYDRECO Hydraulic Pumps for the heavy-duty required 
in equipment for the construction and materials handling fields. This Four-Bolt design 
provides the rigidity and stability that reduces distortion of housing parts and wear 
plates and insures against uneven wear and loss of overall efficiency in the face of 
extreme mechanical and hydraulic loads. 


ROTARY LIQUID HANDLING PUMPS 


Virtually any material that will flow through a pipe, including difficult viscous 
fluid,can be handled with meter-like volumetric accuracy with today’s KINNEY Rotary 
Plunger and Wide Angle Herringbone Gear Pumps. The Rotary Plunger Pump features a 
construction with no valves, blades, pistons or springs. The versatile line of 
Herringbone Gear Pumps includes models driven by timing gears with anti-friction 
bearings located outside the pump chamber. Both types available with or without 
heating jackets. 


HIGH VACUUM PUMPS 


There is only one principle which has been found suitable for Vacuum Pumps in all capacity 
ranges...that of the Rotary Plunger employed in KINNEY High Vacuum Pumps. First to use 
the oil-sealed Rotary Plunger, these Pumps develop absolute pressure readings of 

0.1 Micron (0.0001 mm Hg.) or better. Alone or in combination with oil diffusion Pumps, 
they provide the answer to the most exacting high vacuum applications in the elec- 
tronic, processing and research fields. 


The New York Air Brake Company and its affiliates provide a most comprehensive 
coverage of Pumps and related equipment for the needs of defense and industry. 
Here, in one organization, is "Know How" teamed with advanced facilities and a tra- 
dition of precision andcraftsmanship. Here is research and development dedicated 
to the constant improvement and the ever-broadening service which hydraulic and 
vacuum equipment can contribute now and in the Future. 














EACH CYLINDER VALVE SPRING AD 
SEALED BY INDI sUSTING wuT 
VIDUAL CHECK VARIES DISCHARGE 
VALVE = PRESSURE TO DE 

SIRED LIMITS 

DRIVE COUPLING 

DESIGNED To 

SHEAR UNDER EX 


CESSIVE TORQUE 
VALVE PISTON CON 


TROLS FLOW TO IN 
TAKE CHAMBER 
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PILOT PISTON 
MOVES VALVE PIS 
TON AGAINST 
VALVE SPRING TO 
CONTROL INTAKE 
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Constant Delivery Type 
ye “nY-PASS PORT PER 


MITS RETURN OF 

COOLING FiUID TO 
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Variable Delivery Suction Control Type 


APPLICATIONS 
Variable Delivery Motorized Unit 





Raising and lowering Landing 


Gear, Bomb Bay Doors, etc. 


To appreciate the broad selection avail These Pumps are of the axial reciprocat 


able in STRATOPOWER Hydraulic 


Pumps, there are 85 distinct models rang 


Controlling Elevators, Ail- ing type with rotating cam and fixed 


erons, Wing Flaps, Stabilizers, 
Rudders. 


cylinders — from five to nine pistons are 





Hydraulic power for steering 
Guided Missiles. 


* 
Wing folding on Navy-type 
Aircraft. 

e 
Actuating boom for In-Air 
Refueling. 

a 


Power for Nose Wheel Steering 
and applying Aircraft Brakes 


ing in capacity from 0.25 gpm to 10 gpm 
at 1500 rpm. With variations in capacities, 
port sizes, mounting pads, etc., this Line 
represents a most comprehensive cover- 
age of pumps for high pressure hydraulic 
systems. Both direct engine driven and 
electric motorized units are furnished in 
constant and variable delivery types for 
continuous working pressures to 3000 psi 
and continuous speeds to 3750 rpm (maxi 
mum 4500 rpm for intermittent duty) 


used, depending upon the size and type 
of pump. Aviation, with its special re 
quirements in size, capacities, operating 
pressures, service altitudes and low tem 
perature performance, represents the 
principal demand today for STRATO 
POWER Pumps 


pressures and unique characteristics of 


However, the higher 


these Pumps recommend them for indus 


trial applications without number 


PRESSURE ON BOTTOM OF 
VANE VARIES IN DIRECT 
PROPORTION TO PRESSURE 
OW TOP OF VANE—REDUC 
ING VANE THRUST 
AGAINST CAM RING 


IMPROVED CONTOUR 
OF CAM RACE PRO 
DUCES SMOOTH, 
EVEN, WON-PULSAT 
ING FLOW 











Medium Series 


APPLICATIONS 


Explosion-proof Drives for 
Traction Wheels of Conveyers; 
Cutting Heads of Mining 
Machinery. 


Power Source and Control for 
Hydraulic Presses and Die 
Casting areas. 


Traverse and Feed Control of 
Work Tables, Cutting Tools, 
etc. on ne Tools. 


Controlled Rotation for Centri- 
fuges, Mixers, Agitators, etc. 
° 


Winch Drives for Marine, Con- 
struction, Ordnance and Oil 
Field Serine. 


OUTLET} 


HEAVY DUAL 
VANES DOUBLE 
EFFECTIVE 
SEALING SUR 
FACES 


OUTLET 


VANES ACT AS 
PISTON MEM 
BERS PROVID 
ING 15.20% 
MORE VOLU 
METRIC CAPAC 
ity 


OUTLET 


Large Series 


Diametrically Opposed Inlet and Outlet 
Ports Balance Loads on Shaft and Rotor 


The patented DUAL- VANE feature of 
DUDCO Hydraulic Pumps and Motors rep 
resents today’s most forward step in indus 
trial hydraulics. The Vanes bear radially 
outward with positive forces, which, while 
adequate for pressure sealing, are bal- 
anced hydraulically to eliminate “wear 
producing” thrust against the cam ring 


Dependable operation at pressures of 
2000 psi with efficiencies well over 90% 
encourage the application of hydraulic 
circuits using smaller valves, piping and 
cylinders for given HP requirements. Fre 
quently DUDCO Pumps can more than 


double the tonnage output of many exist 
ing circuits without changing the stand 
ard parts in the system. DUDCO Vane 
Type Pumps are furnished in capacities 
from 3 gpm to 120 gpm. Standard models 
are rated at 1200 rpm and specials are 
available to 3600 rpm. Both pipe and 
flange connected ports are standard, with 
several models available for sub-plate 
mounting on either one or all of the ports. 
Multiple units, developing two volumes 
from a single shaft drive are also avail 


able 
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OPERATION ASSURES 
TRUE ALIGNMENT 


HIGH PRESSURE 
SEAL ASSURES PRO 
TECTION UNDER 
HEAVY HYDRAULIC 
AND MECHANICAL 
LOADS 


LOCATED IN 
AREA OF 
GREATEST 
INTERWAL 
PRESSURE 

ELIMINATES 
DISTORTION, 
PROVIDES 
ALIGNMENT 


RENEWABLE WEAR 
PLATES FORM A PER 
FECT SEAL AGAINST 
GEARS & AUTOMAT! 
CALLY COMPENSATE FOR 
NORMAL WEAR 


Medium Series 


APPLICATIONS 


Hoisting and Tilting of Load 
Platform on industrial Lift 
Trucks ... Hydraulic drives 


for traction whook. 


Operating Industrial Type Ele- 
vator Lifts. 


Driving and Positioning Belt 
and Screw Cogvopers. 


Raising Dump Bodies on Trucks 
— Moving Blades, Scrapers, 
Buckets, Plows, etc., on Bull- 
dozers and other Construction 
Machinery. 


Power Steering on Road Roll- 
ers — Power Brakes for Heavy- 
Duty Vehicles. Remote control 
of Farm Equipment attached 
to Tractors. 


Heliquad Type 


APPLICATIONS 


Moving Tar, Asphalt, Road Oil 
and Bunker Fuel at High Tem- 
peratures. 


Cargo Oil Pump Service; Stor- 
age, Tank Truck and Freight 
Car Service; Fuel Oil Booster 
Service. 

e 


Pumping Molasses and Syrups 
in Sugar and ipnes Industries. 


Moving White Lead, Heavy 
Greases and Caustic Soda in 
Chemical wwaagge Industry. 


Pumping Sea Water for Ship's 
Ballast and Diesel Engine 


Cooling. e 


Typical 4-Bolt Construction 


HYDRECO Oil Hydraulic Gear Pumps are 
specifically designed and produced for 
original equipment and are widely fa 
vored among engineers in the materials 
handling, construction and earth moving 
machinery fields. The basic designs lend 
themselves to volume production and the 
natural advantages of construction with 
standard component parts. Special mount 
ings and other modifications are provided 
to suit specific applications. The rugged, 
yet supremely simple Four-Bolt construc 
tion is available through a range of 


Medium Series Rotary Plunger 


Steady, non-pulsating flow of liquids from 
the ability to effi 
ciently and economically move “any 


asphalt to alcohol. . 


liquid that will flow through a pipe”... 
that in a nutshell describes today’s 
KINNEY Liquid Handling Pumps. Their 
outstanding performance is the one big 
reason they have received unqualified 
acceptance throughout the Petroleum, 
Processing, Construction and 
other industries. 


KINNEY Pumps, whether of the Heli- 


Marine, 





Tandem Type 


capacities from ¥2 gpm to 130 gpm for 
working pressures to 1500 psi and opera 
ting speeds to 2000 rpm. They are also 
available in multiple units wherein two 
pumps operate from a single shaft or 
power source. 


HYDRECO Pumps operate at high effi 
ciency with a minimum of maintenance 
and render long service life even where 
the “going is tough.’’ This dependability 
points up the importance of the Four-Bolt 
design and the many features of engi 
neering and precision that are so evident 


in HYDRECO Pumps 


Rotary Plunger Type 


quad or Rotating Plunger Type render 
positive displacement, even with the more 
difficult liquids and operate with high 
efficiency over a broad range of tempera- 
tures up to 750°F. They are available in 
plain or steam jacketed models in capaci- 
ties from 2 gpm to 3360 gpm and at pres- 
sures to 250 psi. 


A recent survey of KINNEY Pumps in 
service for over nine years showed an 
average cost for repairs of less than 2% 
of the original cost per year of service. 











Single Stage Duplex Model 
with Plungers set 180 apart 


APPLICATIONS 
Vacuum Systems for produc- 
tion of Electric Light Bulbs, 
Television and Electronic Tubes. 


Freeze Drying in Pharmacevu- 
tical Research and Production 
of Essences, and various 
“mycin” Drugs. 


High Vacuum Evaporation of 
Metals and Metallic Salts .. . 
Refining and Recovery of Pre- 
cious Metals. 


Vacuum Distillation, Food 
Processing, Food Preservation, 
Packaging, etc. 

a 


Production of High Alloy 
Steels and Commercial Metals 
by Inert Atmosphere Process. 


Small Capacity Compound Vacuum 
Pump 


In the comparatively short time that high 
vacuum processing has advanced from 
laboratory to production line, industry 
has found the KINNEY Rotating Plunger 
principle preeminent in performance, 
efficiency ond all-around dependability 
High-pumping speeds, economical use of 
power and extremely low ultimate pres- 
sures signalize their performance. 


KINNEY High Vacuum Pumps range 
from the big 75 HP unit with 1800 cu. ft. 


Compound Model with Plungers 
in Series Connected to Oil 
Chamber between Stages 


per min. displacement down to the “% HP 
Pump rated at 2 cu. ft. per min... . with 
standard models for laboratory, pilot 
plant or production line. Two basic pump 
types are available — Single Stage and 
Compound to 10 microns and 0.1 mi 
crons respectively. A selection of outlet 
valves permits the choice of the efficient 
feather valve for extremely low pressures 

. or, the exclusive-type poppet valve 
in corrosion-resistant materials for air 
vapor mixtures 


HYDRECO 


large Series DUDCO Hydraulic Motor 


In addition to the complete range of 
Pumps described, there are equally 
important components... . Hydraulic 
Motors, Valves and Cylinders... all 
available from a single source. 
DUDCO Hydraulic Motors, employ 
ing the remarkably efficient DUAL 
VANE principle, with high running 


HYDRECO Multiple Plunger Selector Valve 
with Integral Check and Pressure Control 


torques averaging 90% or more of 
theoretical at any speed down to 
nearly stalled and with smooth 
operation under load. Models rated 
from 9 to 720 in. lbs./100 psi for 2000 
psi operation. HYDRECO Hollow 
Plunger Valves in single or mul- 
tiple plunger units for controlling 


Telescoping Cylinder 


single, double-acting or telescopic 
HYDRECO Cylinders as well as 
other Hydraulic Power Units... ca 
pacities from ¥2 gpm to 150 gpm and 
for operating pressures to 1500 psi. 
Relief Valves, Pressure Regulators, 
Flow Dividers and other special pur 
pose Valves are available for nearly 
any type of Hydraulic circuit 


Catalogs and complete information on the Hydraulic Pumps, Motors 


and other 


components herein described are available on request 


THE NEW YORK AIR BRAKE COMPANY 


420 LEXINGTON AVE., 


NEW YORK 17 


AFFILIATES: DYDCO DIVISION: » *HYDRECO DIVISION: + > KINNEY MANUFACTURING CO. 





THE POINT OF NO RETURN BECOMES 
A POINT OF ASSURANCE 


The Bendix Ignition Analyzer actually foresees the 
future by predicting the remaining life of spark plugs. 
With the Ignition Voltage Control the operator can 
determine the present efficiency of all spark plugs and 
put the finger on any weakness in the system—even 
though it has not yet affected the operation. If the 
control reveals impending trouble, corrective action 
may be taken before material harm takes place. With 
an airborne installation of the Ignition Analyzer, the 
test can be made before an over-water flight reaches 
the point of no return. By viewing the wave forms on 
the face of the ’scope and comparing with known 
patterns, the operator can quickly make the right 
choice . to return without mishap, to operate at 
reduced power and prevent complete engine failure 
or to continue safely at cruising speed. 

So, for maximum safety and operating efficiency it pays 
to make provisions for installation of a Bendix Ignition 
Analyzer on all your aircraft. 


Detailed information available on request. 


SCINTILLA MAGNETO DIVISION OF 
VoL aiehg SIDNEY, NEW YORK 


Cyats Loss —Does More, 


The Bendix Ignition Analyzer is available for either airborne 
or portable-airborne installations. It can be used with either 
high or low tension magneto or battery ignition. It is the 
ignition analyzer that can predict spark plug failure before 


it occurs . . . make an efficient check of more than one 
spark plug at a time and do so on a large, easy to read 
screen ... yet it costs less than comparable analyzers. 


On CORPORATION 


Export Soles: Bendix International Division, 72 Fifth Avenue, New York 11, N. ¥. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California 
Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin . 
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ENSATIONAL NEW 
PISTON BY ZOLLNER 


EAR) MATIC" 


*T. M. Reg. Pat. App. for 


wre 
t 

‘ E 
f Ri 


Engine Builders, everywhere are heralding the new- 
est accomplishment of Zollner engineers. Now 
pistons can be fitted to less than .001 clearance with 
positive uniformity of skirt bearing under all 
temperatures. The steel tension member incorporates 
in the aluminum piston the same effective expansion 
as the ferrous cylinder itself. The amazing new 
CLEAROMATIC Piston results in a quiet engine, 
with no cold slap, reduced friction, without any 
We 
suggest an immediate test of these advantages 
for your engine, now. CLEAROMATIC Pistons 


sacrifice of durability or heat conductivity. 


bring the advanced engine performance of tomorrow 


here today! 


UNIFORM 
EFFECTIVE SKIRT 
CLEARANCE 
AT ALL 
TEMPERATURES 


cc 


a 
2B 


Design adaptable to full skirted or 
slipper type pistons for gasoline en- 
gines for every purpose. 


Clearance maintained uniformly at all 
coolant temperatures from 20° below zero 
to 200° F. 


Effective expansion identical with ferrous 
cylinder. 


Steel tension member, with same effective 
expansion as cylinder, maintains uniform 
skirt clearance through entire temperature 
range. 


Normal diametral clearance usually less 
than .001 with uniform skirt bearing. 


Durability and conductivity comparable to 
heavy duty design. 


@ ADVANCED 
ENGINEERING 

@ PRECISION PRODUCTION 
in Cooperation with 
Engine Builders 


The Original Equipment PISTONS 


ZOLLNER MACHINE WORKS + FORT WAYNE, IND. 
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THAT’S A SCHRADER IDEA HOW DOES THEN | CHECK ALL 
TO HELP SERVICE TIRES IT WORK? e MY CUSTOMERS’ 
BETTER.WE RECOMMEND , TIRES WITH THIS 
THAT THE DEALER USE HIS a PENCIL GAUGE... 


TIRE GAUGE THE SAME 
WAY HE DOES THE 
OIL DIP-STICK 


\T STARTS WITH 
ME CERTIFYING 
ALL MY AIRLINES 
AND GAUGES WITH 
A MASTER GAUGE. 


.| INFLATE TO RECOMMENDED? 
PRESSURE APPLYING THE IT SURE E oo s : 
HEAT BUILD-UP FORMULA FOR SOUNDS now using Certified Air Service as part of their 
SAFEST DRIVING, GOOP To regular procedures . . . and it helps them service 
RIDING COMFORT 


And it sounds good to the many dealers who are 


and sell tires. This is but one example of the 


= — ice behind Schrader Tire Valve | t 
a = service behind Schrader Tire Valve Equipmen 
cael EASE. THEN | SEAL é 

IN THE Al WITH that extends right down to the car owner 


THIS LVE CAP. : os f 
“ Have you seen a copy of the Certified Air Service 


rocedure manual? Write for Manual C -200. 
P 


A. SCHRADER’S SON, 470 VANDERBILT AVE., BROOKLYN 17, N. Y 


Division of Scovill Manufacturing Company, Incorporated 


FIRST NAME IN TIRE VALVES 


E REG. U SPAT OFF FOR ORIGINAL EQUIPMENT AND REPLACEMENT 
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In Selecting Spring Steel 3 


that Governs the Analysis 


The size of a spring section is the factor 


that often determines the grade of steel for a 
SPRING WEIGHT ANALYSIS 
Light Spring Sections 9255 
5150 


grade whose alloy content is consistent with the 4063 
thickness of the finished section. A steel of TS 8160 


given spring application. 


It is considered sound practice to use a 


medium or low alloy content will generally be Medium Spring Sections 6150 
adequate for use in a thin spring section. Heavier 8650 
springs, on the other hand, take steels of richer 9260 
TS 8650 


alloy content to quench out properly. 


Although this principle may sound simple, Heavy Spring Sections 9262 
8655 
TS 8655 


it calls for a careful study of spring sizes, stresses, 

forming methods, and heat-treatment. In this 

connection we will be glad to help. Our metal- 

lurgists will give you unbiased advice based on 

their familiarity with all grades of spring steels. BETHLEHEM STEEL COMPANY 
When you are in the market for alloy BETHLEHEM, PA. 


steels, remember that Bethlehem manufactures 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Stee! Corporation. Export Distributor: Bethiehem Steel Export Corporation 


all AISI grades as well as special steels. 


BETHLEHEM STEELS 
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on 50 years of Golden Progress 


The 1902 Rambler shown above was one of the world’s first mass-produced 
cars. Today, the 1952 Nash Rambler, also illustrated above, is maintaining 
the tradition of a great name in automotive history. The three Nash 
Golden Airflytes—the Ambassador, Statesman and Rambler—are writing 


new success stories in sales, style, advanced engineering and performance. 


In the fifty-year period between these models, Nash has produced more 
than 2,250,000 automobiles . . . pioneered scores of important develop- 
ments. You can be certain that Nash will continue to build automobiles 


that set a pace and pattern for the cars of tomorrow. 


We are proud of the part we have played in the Nash success story and 


look forward to the next 50 years of association with this fine company. 


ans. U.S. PAT, OFF 


Kiclipse Machine 


DIVISION OF Sap 


AviaTiOm CORPORATION 


ELMIRA, NEW YORK 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11,N. Y 
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BLAIR — 
TRANSIT 


wv 
an 
AGINAW ™ 


AA 





A. W. Dunlap, General Manager, discusses equipment 
with A. B. Hickey, Operations Manager. Blair Transit 
Company’s equipment includes 100 tractors, 25 pick-ups 
and over 200 trailers 


MUNDILAUNID 
HY-POWER AIR 
BRAKE KIT FOR 

CHEVROLET 


ADOPTED BY 


BLAIR 
TRANSIT CO. 

























SUPPLEMENT A 

RY Kir 

os REMOUNTING EXTRA 
VY bury GENERATOR 














LEADING motor transport operators throughout the world 
are supplementing the braking equipment of their fleets of 
trucks, tractors and buses with proved Midland Power Brakes. 
Billions of miles of operation under every traffic and road 
condition have proved Midland’s dependability, long life and 
low-cost, trouble-free service. 














THE MIDLAND STEEL PRODUCTS CO. 
6660 MT. ELLIOT AVE. DETROIT 11, MICH. 
A Export Department: 38 Pearl St., New York, N. Y. 
Those who know Power Brakes Choose Midland 


SPECIAL INSTALLATION KITS FOR ALL POPULAR MAKES AND MODELS OF TRUCKS—SEE YOUR NEAREST MIDLAND DISTRIBUTOR 


er =a 


WUIDILAND) 


o % 
— E= eS. 250 Service Organizations °. \ *.* 


POWER BRAKE EQUIPMENT AUTOMOBILE AND TRUCK FRAMES BUS DOOR CONTROLS 













finding the 


“Torque-roll axis”’ 
with a 

Consolidated dynamic 
recording system 


Forp Motor Company uses Consolidated Dynamic Re- 
cording Equipment to build smooth performance and 
long life into Ford products, for example, in the determin- 
ing of primary data from which to design optimum motor 
mounts. Here the “Torque-roll axis” of a Ford engine is 
determined by mounting 4 velocity pickups in each of 2 
parallel planes on the engine. The whole assembly is then 
suspended from very flexible coil springs to simulate an 
engine floating in space. 

When the engine is run at a steady speed, signals from 
all 8 pickups are simultaneously recorded by a Consoli- 
dated 5-114 Recording Oscillograph through System “D” 
amplifiers. From the resulting traces on the permanent 
oscillograph records, the “Torque-roll axis” is computed. 


Consolidated Engineering Dynamic Recording Systems 


CORPORATION such as the one shown here have infinite 

300 North Sierra Madre Villa, Pasadena 15, California [BOTS variations in application and in the ar- 

for science rangement of the equipment. A typical 

Sales and Service through €8¢ INSTRUMENTS, INC., recording system includes pickups, am- 

a subsidiary with offices in: Pasadena, New York, Chicago, Cr SAY plifiers, and a recording oscillograph. 
Washington D.C., Philadelphia, Dayton. Write for Bulletin CEC 1500B. 


PT a 
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TESTS ENTIRE VEHICLE IN CONTROLLED SUB-ZERO WEATHER! Cuts down the time and expense of field testing by get 


ting rid of all the production, installation and operating ‘bugs’ BEFORE winterization equipment is released for actual duty 


LOOKING THROUGH A 6-THICKNESS WINDOW INTO THE ARCTIC LABORATORY! Perfection BIG ENOUGH TO TEST TWO 60-PASSENGER BUSES AT TH 


engineers use two direct-reading and three automatic recording potentiometers connected to SAME TIME! With nearly 1,000 sq. ft. of floor space in the Arct 


96 thermocouples to completely thermocouple an internal combustion engine and its components Laboratory, several tests can be conducted at the same time 





| 
| 
. 
| 
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AT TH 
the Arct 
me time 


new Arctic Laboratory 


Perfection 90° below zero “cold weather” 
laboratory makes possible testing and 
winterizing of entire vehicles and equipment 


That Jeep is being tested in the 
coldest man-made spot you can 
imagine ... the new Perfection 
Arctic Laboratory where they can 
send the temperature down to 
90° below to facilitate the devel- 
opment and testing of Perfection- 
built engine pre-heaters and 
winterization kits for combat 
vehicles and other equipment. 
It’s the biggest Arctic Laboratory 
in the heating industry; one of 


the largest in existence. 


Over 100,000 Successful 
Winterization Installations 
For 10 years, Perfection engineers 
have worked continuously on the 


development and production of 


A 


| | erfection 


liquid-coolant, direct-fired-air and 
fresh-air heaters for sub-zero 
service in all types of vehicles 


and equipment. 


Skilled Staff of Winterization 
Experts 
Experienced in helping manufac- 
turers and users in all phases of 
winterization or automotive heat- 
ing, including starting and/or 
stand-by engine heating, person- 
nel heating, space or cargo heat- 
ing and heating for defrosting, 
Perfection engineers, scientists 
and technicians have worked on 
winterization projects in Alaska, 
on the Alcan Highway, in Korea 


and other low temperature 


Headquarters for 


regions. Write or wire for com- 
plete information. Perfection 
Stove Co., 7342-D Platt Avenue, 
Cleveland 4, Ohio. 


Here’s what we do: 


Develop a winterization system 
and adapt heating equipment to it 


Apply it to the vehicle or equip 
ment. 


Test it to government specifica 
tions in our own Cold Rooms. 


Prove that it meets those speci 
fications. 


Guarantee that the equipment 
will go at 65° below. 


Make the drawings for your pro 
duction or produce the systems 
for you. 


ENGINE HEATING 
PERSONNEL HEATING 
SPACE OR CARGO HEATING 


DEFROSTING —_— 





Shock Absorber Experience 


a 


mre 


"1 ome | 
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| 
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—MILLIONS OF SHOCKS 
—MILLIONS OF MILES 


More than 150 million! That’s a conservative 
estimate of the number of shock absorbers pro- 
duced by Delco in the last 23 years. 

The combined mileage of these shock absorbers 
is unguessable. Many billions, certainly. 

However astronomical the figures, they indicate 
something vastly important —they indicate an 
experience in shock absorber design, engineering 
and production that is invaluable to Delco’s cus- 
tomers and prospective customers. 


DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


SAE JOURNAL, NOVEMBER, 1952 





When a high-strength steel is needed 


for severe cold-formed shapes like these bumpers 


=i 


and get all of the 
requirements 
of SAE 950 


Wh 

ena = ° 
the high on terial Meetin 

SAE Spo. 8th, corre.t the 
P€Cificatios, 950) ee 
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=, 


requir, 
SIStin 


% 7 6 emer 
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Multi-colored plastic 
ornaments on 
automobiles were hand 
painted luxuries 

a few years ago 

Now, with the help of a 
bit of Silastic, they 

are mass produced 

to decorate even the 


least expensive models 


Courtesy Bay Mfg. Div., 


Halt WOrKs 





*T. M. Reg. U. S. Pat. Off 


FIRST IN 


SILICONES — 


DOW CORNING 
Ra 


MIDLAND, MICHIGAN 
Atlanta + Chicago + Cleveland - Dallas « 


ia) 


New York - 


Electric Auto-Lite ( 


where other materials fail 


One of the problems in developing this process was to find a material 
for hot-stamping pigmented foil. Specifications called for a die-tip that would 
remain resilient and not stick to the foil after thousands of impressions 


at surlace temperatures in the range of 500° | 


Auto-Lite 


After trying many materials, that problem was solved at the Electric 
plant by using Silastic. For more than 3 years the same Silastic tips 
have been used, and none of them has worn out, lost its flexibility or 


peeled off its metal bac kup plate 


Retention of rubbery properties at temperatures ranging trom LOO 


to over 500° F makes Silastic unique among rubberlike materials. Combine 
such stability with excellent resistance to oxidation, to outdoor 

weathering, and to a variety of hot oils and chemicals, and you have one 
of the most useful of gasketing and sealing materials. Combine those with 
good dielectric properties, and you have an ideal insulating material 


for 


ignition cable for aircraft and ordnance vehicles. 


transformers and traction motor field coils, Navy control cable, and 


Dow Corning Corporation, Dept. V-23, Midland, Mich. 


Silastic may be the rubbery ma Please send me 


tactic Fact » with new det rt , plications of all Silastic stocks 
terial that can solve your esuic Fa W ew data on properties and applica all Sila . 


and paste 


production problem or give your What'sA e y ew page booklet e products and apr 


product a profitable sales ad 


vantage. Mail this coupon or 


call our nearest branch office 


——< << tate 


Los Angeles . Washington, la Canada: Fibergias Canada Lid. Toronto + in England: Midland Silicones Lid, London 





O-TON HAULS with 
WAUKESHA Uaoel 


Packed with Power to Pull 
Heavy Oil Field Machinery 
Over Mountain Roads 


Here it is again the truckers’ Diesel making more 
miles and putting out peak payload performance 
for Crail Transportation Co. of Long Beach, California. 
It’s hauling heavy oil field machinery...as high 
as 100,000 Ib. gross weight...over mountain roads. 
“This engine has been very satisfactory in every way, 
and has met all our requirements fully,’’ says 


Mr. A. W. Swanson, Crail’s president and general 


yj aliditiiidid! 
manager. 


Among the many exclusive Diesel design features 
of Model 148-DK are—patented spherical combustion 
chamber for lively responsive acceleration, shock-free 
operation, clean burning, high fuel economy... 
counterbalanced 7-bearing, hardened crankshaft... 
pressure oil jets to cool piston crown... steel backed 
copper-lead-babbitt heavy-duty precision bearings. 
Get Bulletin 1532. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK © TULSA ¢ LOS ANGELES 


WAUKESHA High-Duty DIESEL Model 148-DK 
six-cylinders, 5%4-in. bore x 6-in. stroke, 779 cu. in. 
y : displacement. Peak hp 200. 


AUS 


YX 


lS tat aria » 
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Flexible all-metal hose 


If you’ve ever had your bus or truck laid up along the 
road by failure of gas, oil, water or air lines—you'll know what 
we mean. 

Such failures just don’t occur with Titeflex All-Metal 
Hose. Rugged Titeflex won't crack, bake or deteriorate—even 
when exposed to high engine temperatures. Gas, oil and other 
liquids don’t affect it. It’s leak-proof, fully flexible, and with- 
stands excessive vibration and continuous use in all phases of 
automotive operation over long periods. Titeflex also reduces 
maintenance man-hours, a big bonus saving for fleet operators 

Synthetics, rubber or fabric-packed hose actually cost 
more in the long run than durable, trouble-free Titeflex. So, for 
savings all-around, install Titeflex on all your equipment. Our 
design and engineering staff will be glad to help you with your 
flexible tubing problems. And full information is yours for the 
asking. Just mail the coupon. 


Check off Titeflex Ignition Shielding, too, 
if you're having interference trouble. 


Cae ee 
Qs? (ai . f “a e 


. hh J 
IGNITION HARNESS 


SEAMED AND ; 
SEAMLESS METAL HOSE POECESION BELLENS 


Ct oF tht 


Sele, RIGID AND FLEXIBLE | Furens 
cman — WAVE. GUIDES La! 


IGNITION SHIELDING 


Four Wheel Drive cab-forward utility trucks use 
Titefilex for the fuel cnd oil lines of their automotive 
engines. These trucks operate over the roughest kind 
of terrain. Titeflex oil line (shown above) leads from 
the engine to gouges on the instrument panel. Photo- 
graph courtesy of Four Wheel Drive. 


or 


TITEFLEX, INC. 
516 Frelinghuysen Ave 


Please send me without cost 


ome eam Newark SN) 
y 


ntormaton about the products 


hecked ot the left 


NAME 
TITLE 
FIRM 
ADDRESS 
ZONE STATE 
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To gun a jet to incredible speeds . . . to power it through 


the intricate twists and turns of combat... to “‘pour it on” Lycoming is one of 


in climbs, in dives, in instantaneous bursts of speed—the te 
I General Electric's 
mighty engine of a jet plane demands parts that are tough, 


precise and unfailing. To assure such vital performance, leading sources of 
General Electric looks to Lycoming as a leading supplier of precision production. 


the major components that go into its superb J-47 jet engine. 


Whether you require precision parts of any kind... or need 
high-volume production, product development—or a complete 
air-cooled power plant—Lycoming’s extensive research 
facilities and well-rounded experience stand ready to serve you. 


Whatever your problem—look to Lycoming! 


For a more complete story on Lycoming’s varied abilities 
and facilities, write—on your company letterhead—for the 


—» interesting, illustrated booklet “Let's Look at Lycoming.” 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES © PRECISION-AND.VOLUME-MACHINE PARTS @ GRAY-IRON CASTINGS ¢« STEEL-PLATE FABRICATION 


LooK To FOR RESEARCH 
Mil FOR PRECISION PRODUCTION 


MING SPENCER DIVISION WILLIAMSPORT, PA 


BRIOGEPORT-LYCOMING DIVISION STRATFORD, CONN 
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Universal Jet Fuel Nozzle Test Stand ersal Tors al Universal Propeller Governor Tester 


“But who tests 

the test equi 1?" 
| € resi equipment: 

; Greer engineers test it—many times over, under conditions 

: far more severe than normal operation before it ever leaves 

; the plant. For we know that testing equipment must have the 


ylete confidence > Vv » it. Greer e 
sae aie Miceli te: Wines task com] lete confidence of those who use it. ¢ ne r equipment 
deserves that confidence, and has it—because it has earned it. 


Not mass produced by the multi-thousands, each Greer test 


stand is painstakingly engineered, and is carefully tested in 


: each stage of production for absolute accuracy. The men who 
; design them and the men who build them have many years of 
specialized experience in this narrow field. It is experience 
; that is difficult to find—perhaps impossible to match elsewhere 
In addition to standard models, many special machines have 
3 been developed to meet specific requirements. A staff of 
; creative engineers is always available for a discussion of out 


Jet Engine Lube Pump Test Stand : of-ordinary problems. Write or call today; no obligation. 


Universal Magneto lest Stand 


Master Hydraulic Pump Accessory Test Stand Portable Hydraulic Test Stand Servicenter for Aircraft Accessories 


GREER HYDRAULICS INC. 454 CIGHTEENTH STREET - BROOKLYN 15, NEW YORK 


Field Offices t 298 mercial Building, Dayton, Ohi © 2832 East 


>h ter Worth 4, Texes * Harold E. Webt 


Representatives: Thor gineering Service, 70 mphill Street 
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EATON 2-Speed equipped 
Trucks make quicker trips 


at lower cost- 
last longer, are worth mote 


on the trade-in - ae, 


With Eaton 2-Speed Axles drivers select the gear 


ratio best suited to road, load, and trafhe conditions— 


the ratio for maximum economy, safety, and maneu- 
verability. Quicker trips with full loads mean more 
payload miles at lower cost per mile. Engines run in 
the most efficient and economical speed range, reduc- 
ing stress and wear on engines and all power trans- 
mitting parts. Trucks stay on the job, out of the 
repair shop. Thousands of miles are added to vehicle 
life; trucks are worth more when they are traded in. 
Performance records prove emphatically that Eaton 
2-Speeds enable trucks to haul more, faster, longer, 


at lower cost. 


Axle Division 
EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 


Today, America’s roads are crowded with twice the traffic they were designed to 
carry. Help end the national traffic jam by speaking up for more and better roads. 





Eatonite-Faced Valves 


an Important 
Advancement in 
hngthened 
alve Li 


EATONITE Eatonite—a heat resistant, corrosion resistant, 
RESISTANT TO HEAT— and wear resistant alloy applied to valve faces 
CORROSION — WEAR by special Eaton-developed techniques—adds 
materially to valve life in commercial vehicles 
and heavy-duty industrial engines. An im- 
portant factor in the outstanding performance 
records being set by Eatonite-faced valves is 
the homogeneous structure produced by the 
Eaton process of applying the hard-facing 
material. Eatonite-faced valves come well 
within practical limits from the standpoint of 
cost; pay for themselves many times over in 
lengthened life span and freedom from valve 
trouble. Best results are obtained when 
Eatonite-faced valves are used in conjunction 
with Eaton valve seat inserts. 


Eatonite-Faced Valves are available as solid 


valves or as hollow sodium cooled valves. 


| 
EATO IN MANUFACTURING COMPANY 
( 


seneral Offices: CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD «© DETROIT 13, MICHIGAN 


G3 PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 





McUUAY 
nl 


Tried, and proved for over 
40 years, the performance 
of McQuay-Norris piston 
rings is assured...and they 
are specifically engineered 
to meet every requirement, 
no matter how exacting. 


McQUAY-NORRIS MANUFACTURING CO. 


ST. LOUIS 10, MO. 
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WORLD'S LARGEST PRODUCER ' ; OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


PiLie Dames ise tiie me CHULA VISTA AND RIVERSIDE CALIFORNIA 
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IN STEADY COMPANY FOR 


oO 


INTERNATIONAL 


HARVESTER 
EQUIPMENT 


Cae 


BEARINGS AND PARTS 


Of the many evidences of Aetna quality, none is more 
impressive than the roster of famous manufacturers 
featuring Aetna products as their standard or recom- 
mended equipment. That is why we are especially 
proud to point to our 27-year supplier-relationship with 
the World’s largest producer of farm implements. . . 
International Harvester. 

Today, all types of Aetna products are regularly 
specified for key applications in the distinguished line 
of motor trucks, farm tractors, crawler 
tractors and other hard working power 
units bearing the IH emblem. Supply- 
ing these essential components by the 
hundreds of thousands on schedule, 
“ton the nose”’ of exacting metallurgical, 


yaar 


uniformity and tolerance “‘specs’’ and at prices that are 
right, naturally calls for top-flight technical and man- 
ufacturing skills as well as large-scale facilities. These 
abilities, we are proud to say, are Aetna’s greatest 
assets . . . the down-to-earth reasons for today’s pro- 
nounced preference for Aetna products amongst lead- 
ing manufacturers in the Agricultural Equipment, 
Automotive, Oil drilling equipment and general indus- 
trial fields. Perhaps the things they like about us and 
our services would prove profitable to 
you. Possibly we could place a bearing 
or part you need in mass production— 
at a saving. Shall we talk it over? Aetna 
Ball and Roller Bearing Company, 
4600 Schubert Ave., Chicago 39, Ill. 


¢ In Detroit—Sam T. Keller, 2457 Woodward Avenue 


PRODUCTS BY AETNA include world-famous Aetna T-Type Clutch Release Bearings © Standard Ball Thrust Bearings in All Conventional Types and Sizes 
@ Angulor Contact Ball Bearings « Special Roller Bearings « Bali Retainers « Hardened and Ground Washers « Sleeves © Bushings © Misc. Precision Parts 





Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 





Four different ways leading manufacturers 
same standard-design 


use the 


A widely used standard-design leather 
seal is the National 50,000 series oil 
and grease seal shown in Figure 1. The 
broad applicability of this design can 
be seen in the variety of ways it is used 


by different equipment manufacturers 


For example, in the rear clutch bear 
ing of the Caterpillar DW-20 tractor 
(Figure 2) two National 50,000 seals 
are used. The seal at the inside position 
faces the ball bearing and prevents 
bearing grease from entering the clutch 
The outer seal faces away from the 
bearing and seals on a coupling joining 
the splined drive shaft. Facing this seal 
outward permits flush lubrication of the 
bearing and guards against entry of 
dust, dirt or mud. 

A similar use of the same seal is 
found in the hoist drum assembly of the 
Marion Type 93-M Power Shovel (not 
illustrated). Here four large National 
50,000 series seals are used at widely 
separated bearing positions. Two outer 
seals at extreme ends of the assembly 
are faced toward bearings to retain lu 
bricant. Two inner seals are faced away 
from bearings to permit flush lubrica 
tion and afford extra protection from 
foreign matter 

Where space limitations are not ex 
treme, these same seals can be paired 
to form a dual seal. An example is the 
pinion shaft assembly of the Hyster 
Hi-Speed Winch (Figure 3). Here two 
standard-design National 50,000 seals 


Burra.o, N.Y 
CHuIcaao, IL 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DetTroir, Mich 
Downey (Los Angeles Co.), CALIF 
MIL WAuKes, Wis 


Room 1124, Prudential Bldg., Mohawk 9222 

Room 4113 Field Building, Franklin 2-2847 

210 Heights Rocketeller Bidg., Yellowstone 2-2720 

30 Highland Park Village, Justin 8-8453 

726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 

647 West Virginia Street, Broadway 1-3234 
WIcniTa, KANSAS 


Fig. 1. National 50,000 Series Leather Seal 


Fig. 4. Drilling Rig Drum Shaft 


CALL IN A NATIONAL FIELD ENGINEER 


New York Crry, N. Y 
PHILADELPHIA, PA 
ReEpWwoop Crry, CALIF 
RICHMOND, VA 
ROCHESTER, N. Y a 
WEST SPRINGFIELD, Mass 
Syracuse, N. Y 


are mounted back to back, fulfilling the 
function of a dual opposed seal. This 
same procedure may be followed where 
a dual tandem seal is required, as in 
the Emsco GB-800 oil field drilling rig 
(Figure 4). Here two National 50,000 
series seals are mounted side by side, 
with sealing lips pointing in the same 


direction. 


In each of these applications, Na- 
tional leather seals contribute to the 
dependable operation of the equipment. 
The extra heavy construction of these 
seals provides a margin of safety against 
inexpert field replacement. And since 
National leather sealing members re- 
tain lubricant within themselves, they 
can operate “dry” for some time, thus 
providing a margin of safety against 
lubrication neglect. National 50,000 se- 
ries leather seals are available for many 
standard bore and shaft sizes. For com- 
plete information, write direct to fac 
tory or to the National Oil Seal engineer 


nearest you. 


“Let Your Decision be Based on Precision” 


NATIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


8 


122 East 42nd Street, Murray Hill 6-0171 


401 North Broad Street, Bell- Walnut 2-6997 


Broadway and National, Emerson 6-386 1 
216 South Fifth Street, Richmond 2-5476 
95 Landing Road, Culver 3531 

1025 Elm Street, Springfield 2-1881 

P.O. Box 1224, Baldwinsville 662 


519 South Broadway, Wichita 2-6971 
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FROM HELL 10 
THE NORTH POLE 

























: ” CHUGH », Bit 


tested in “Torture Chambers” 


Despite the ever- increasing “demands of Industry and the There's an Arctic Chamber where the temperature drops 
Armed Services, when it comes to setting rugged specifi- to 75 degrees below zero to find out how metals, packings 
cations Chiksan is its own harshest judge and working parts will react in most extreme cold. The 


Equatorial Box sends the thermometer soaring up to a 


No Chiksan Hydraulic Ball Bearing Swivel Joint that can’t sweltering 200 degrees to learn if Chiksan Joints can take it. 


pass the punishing tests of Chiksan “Torture Chambers” 
ever gets onto our loading platform, let alone actual use! In the case of 3000 psi tests Hydraulic Joints are subject- 
ed to shock pressures from 0 to 4250 psi, 35 times a 
minute for 100,000 cycles. In testing special ordnance 
this rate has been stepped up to 240 times a minute at 0 
to 10,000 psi. All test equipment has been designed and 
developed by Chiksan Engineers 


Every requirement of #MIL-J-5513 A is met—and in 
the case of Hydraulic Swivel Joints shipped for private 
use, standards are equally exacting 


No wonder Industry and Defense rely upon Chiksan to 
speed the flow of enterprise —to keep it flowing in a 
swift, reliable stream! 





The Flow of Enterprise Relies an 


CHUBS) 


Pall Bearing Swivel Jeints 


A pulse pressure generator where aircraft and 
ordnance hydraulic joints are subjected to shock 
pulses to 10,000 psi 240 times per minute 





Representatives in Principal Cities 
Write for Catalog 2A, Dept. 11-SAE 





CHIKSAN COMPANY - BREA, CALIFORNIA . Chicago 28, Illinois ° Newark 2, New Jersey 
Well Equipment Mfg, Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J 
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ver-all engine wear REDUCED... . 78” 
ing wear REDUCED.............33” 


in over-the-road tests with 


FULL-FLOW 


MICRONIC FILTERS 


In test after test, America’s leading automotive and 
engine manufacturers are proving that Purolator oil filters 
are the best! 

The figures you see above are from engineering records 
compiled by one of the world’s largest makers of passenger 
cars and trucks. They are the results of gruelling actual- 
service tests made to compare the performance of various 
makes and types of lube oil filters. And, like so many other 
important ones, this manufacturer found that Purolator*, 
and only Purolator, oil filters gave them the engine-saving 
performance they were seeking. They found that Purolator 
Full-Flow filtration was better by far than any partial flow 
system ... that the Purolator Micronic* Filter element 
gave finer filtration, with longer life, at lower pressures 
than any other tested. 


PER CENT OF EXPECTED WEAR 





There are sound reasons for the 
Purolator Micronic Filter Element’s 
outstanding superiority! It is the only 
element capable of delivering full-flow 
rates during its entire service life, with 
dependable filtration down to submicrons 
(.0000039 in.)! It has ten times the effec- 
tive filtering area of old-style filters. 

If you are a maker or user of internal 


combustion engines, you are invited to 
test and compare Purolator perform- 
wnce for yourself. Our Engineering De- 
partment will gladly co-operate in help- 
ing you prove to your own satisfaction 
that there is no other oil filter capable of 
giving you better engine protection than 
Purolator, Simply write, telling us what 


equipment you are using. Reg. U.S. Pat. Off 


ENGINE WEAR TESTS 


SUMMARY OF ACTUAL OVER-TH 


THOUSANDS OF MILES 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: 
Chicago, Detroit, Los Angeles 


PURD LATOR 
MICRONIC OIL FILTER 


a r FIELD OF FILTERING” : 
Base tae ae ey 
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rashes ea Steering 


——s 


ng for. Practors | 


TRICYCLE TYPE 
TRACTOR 


CENTER ARM STEER 
Adjustable Tread Tractor 


EERING LINKAGE must be developed to meet the requirements of 
many different tractor designs. Thompson’s “Steering Engineers” have 
worked closely with tractor builders for many years to improve steering. 


With the accent on easy steering, desi advances, maneuverability 
and increased loads on the suspension and iiaes steering linkage units 
are required to provide more strength and accuracy and greater Seadve: 
of movement at the sockets. 


Improvements in modern tractors—requirements by many tractor man- 
ufacturers for improved steering to accommodate adjustable front wheel 
tread for planting and cultivating certain types of farm products—necessi- 
tated better and be more complicated steering units. 


Illustrated are 3 of the types of steering linkage found on current-model 
tractors. The Detroit Division of Thompson Products makes a wide 
variety of such parts. For consultation on these designs or other steering 
problems, please contact us. 


YOU CAN COUNT ON... 
Thompson A Products. Inc. 


DETROIT DIVISION 
7881 CONANT AVENUE + DETROIT 11, MICHIGAN 
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PLASTER CASTING 


SAND CASTING 


ALCOA MAKES LIGHT METAL CASTINGS 
BY ALL FOUR PROCESSES 


When you discuss your casting job with an Alcoa sales 
engineer, you can be sure that he will recommend the 
process that best fits your needs. If your part should be 
die cast, two modern die casting plants and 30 years’ 
die casting experience back his recommendations. He 
can also suggest sand casting, for Alcoa has five sand 
foundries and 41 years’ experience in the casting busi- 
ness. Permanent mold castings? Four of our foundries 
make permanent mold castings. One in Detroit special- 
izes in plaster casting. Obviously, Alcoa sales engi- 
neers have no axe to grind for any one process. 

The same applies to choice of light metals. Alcoa’s 
casting facilities 


and magnesium. Alcoa casting specialists are old hands 


: equipped to handle both aluminum 


at working with light metals. Alcoa engineers are com- 
pletely unbiased in their approach to any question you 
might put to them. For these reasons, Alcoa sales 
engineers are quick to point out the advantages of 
both aluminum and magnesium for your application. 

Your first step toward using these extensive facilities 
is to call your local Alcoa sales office—listed under 


“Aluminum” in the classified phone book. Or write: 


ALUMINUM COMPANY OF AMERICA |ALCOA 
1904-L Gulf Building © Pittsburgh 19, Pa. 














i 
! 
} 
| 


PERMANENT MOLD CASTING DIE CASTING rN 





ALLOY CONTROL—Alcoa foundries are equipped with direct read- RESEARCH TEST—In Alcoa's 70,000 rpm whirlpit, rotating parts can 


ing quantometers, like this. In less than a minute, these instruments pro- be tested to destruction. Provision is also made for brittle lacquer and 


vide a complete spectrographic analysis of an alloy being cast. strain gage investigation while the rotating part is under stress 


ASK ALCOA FIRST 
WHATEVER YOUR NEED IN ALUMINUM 


Your local Alcoa sales office is headquarters 


for “everything” in aluminum. Look for Alcoa 


under ‘‘Aluminum’’ in your classified 
phone book. 


a Ae} 
ee UL 





EQUIPMENT: Sorensen equipment 
(400 cycle line voltage regulators, In- 
verters, Regulated DC supplys, Fre- 
quency changers and Phase Adapters) 
are lightweight, designed for con- 
formity to JAN specifications, 


TEST EQUIPMENT AIDS: Sorensen’s 
voltage regulating equipment (400 
cycle Line Regulators, DC supplys or 
“Nobatrons”) can facilitate the use of 
test equipment by providing regulated 
AC or DC power 


LALLA LA 


SOS TLE 
ee 
Ue VAP WETO) 


SORENSEN: offers the Aviation field three prin- 
cipal types of product: 


COMPONENTS: Sorensen has a wide 


range of products which can be used to 
great advantage in aviation manu- 
facturers’ equipment. Chief among 
these are the 400 cycle variable auto 
transformers, the Saturable Core re 
actors and other power components 
Equipment units can be designed to 
meet JAN specifications 


FOSTERITE: In airborne units, Soren- 
sen seals its wound components against 
humidity by the Fosterite process, a 
method which adds little to weight or 
size, and is, therefore, ideal in aircraft 
electronic design. 


TYPICAL SORENSEN AIRBORNE UNITS 


400 CYCLE REGULATOR 
t 0.5% regulation; 400 cycles + 
10%; 5% distortion; 100 VA to 
2500 VA capacities. 


NOBATRON 
6-12-28-125-200 VDC from 5-350 
amperes; regulated + 0.2%; 60 or 
400 cycles input 


e 


ELECTRONIC INVERTER 
Inverters and Frequency changers 


under development. Specifications 
on request. 


400 CYCLE AUTO 
TRANSFORMER 
0-130 volts; 400 Cycles 5 and 15 


DC SUPPLY 
0-325 VDC; 0-500 VDC; 
300-1000 VDC regulated + 0.5% ; 
125, 300, 500 ma 


s 


SATURABLE CORE 
REACTOR 


For magnetic amplifier circuits. Re- 


amperes 


quest data book 


The following literature is available on request: Catalog A 1049 


LITERATURE: (AC regulators) ; Catalog E 651 (Nobatrons and DC supplys) 


Catalog C 1049 (wound components and fosterite) ; Saturable 
Core Reactor Technical Data sheets 


and company. ine. 


375 FAIRFIELD AVE. © STAMFORD, CONN. 


MANUFACTURERS OF AC LINE REGULATORS, 60 AND 400 CYCLES: RECULATFN n~ 
POWER SOURCES; ELECTRONIC INVERTERS; CUSTOM BUILT TRANSFORMERS SATUR- 
ABLE CORE REACTORS. 
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DU REXGIOS 
ENGINE BEARINGS 


Leading makers of cars and trucks have 
accepted Durex-100 as original equipment. 
This acceptance proves far better than 
claims the dramatic superiority of these 
advance-type engine bearings. The differ- 
ence between the Durex-100 and conven- 
tional bearings is their greater endurance 
and longer life. 


In making Durex-100 bearings, the steel 
back is covered with a layer of metal pow- 
ders that are sintered to form a porous 
matrix firmly brazed to the steel back. A 
high-lead babbitt is then mechanically and 
metallurgically bonded to the matrix. 
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STEEL BACK 


This exclusive Durex-100 matrix makes the 
difference. This matrix provides greater 
embedability — actually absorbs abrasive 
particles; protects the bearing and the 
crankshaft from possible serious damage. 


We'd like to tell you a fuller story of Durex- 
100 bearings and how they can be used to 
advantage in your engines. 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 





UTO-LITE works to serve tractors, airplanes and _ boats. 
the nation’s needs in peace Their 40-year record of depend- 
and in defense. In 28 great Auto- able performance is summed up 
Lite plants from coast to coast, in the phrase, “You're Always 
Auto-Lite produces more than Right With A Lite.” , 
400 products which are original oe WH Amse-tse. 
equipment on many makes of THE ELECTRIC AUTO-LITE COMPANY 
America’s finest cars, trucks, Toledo 1, Ohio Toronto, Ontario 


f 


Spark Plugs + Fuel Pumps - Batteries - Bumpers - Generators - Speedometers 
SCM Cc TM Me Me aa 


Starting Motors + Ignition Units + Instruments P Gauges + Windshield Wipers 


Lighting Units - Wire & Cable + Gray Iron Castings 
Window Lifts - Metal Fabricated Assemblies - Zinc & Aluminum Base Die Castings 
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My 1905 CADILLAC made a big impression on everyone, especially 
on a beautiful young lady, one sunny Spring morning. 

“To this day, I don’t know how it happened. Fortunately, there 
was a little ‘give’ in those leather fenders, and I was driving slowly, 
but the poor girl sprawled flat on the cobblestones and scraped the 
end of her nose. I rushed to her side and helped her to her feet. How- 
ever, I was so thoroughly and sincerely apologetic, that the incident 
proved to be a very lucky accident. 

“We were married shortly afterward, and today when I ask Mary 
how it all happened, she always repeats with a twinkle in her eyes, 
“Who could resist a man with a Cadillac, and especially a Cadillac in 
green and primrose yellow?’ ”’ 

(COLOR pulls at the heart strings. Apply it with an extra touch of 
creative vision, then observe how it pulls at the purse strings! Make the 
most of color and it will help to transform your product into a sales leader! 
Make the most of color and you will do the most with sales!) 


The girl | married was the girl I bumped 
with my genuine leather fenders” 


The CADILLAC MODEL “E” of 1905 

earned a 1 reputation as the 

Doct Delight it was a grand 

little car at a very reasonable price of 

nly $800. If you were willing to accept a 

rubber top, in place of genuine leather, you 

Id save $2 of rse, a an had to be 

Jown on his luck to settle for anything less than 
genuine leathe 


Color reproduction for framing sent request 


Please use your company letterhead 


WE INVITE YOU to discuss with our color stylists the 
opplication of color to your products. Rinshed-Mason 

is one of America's outstanding manufacturers of fine 
locquers and enamels for automobiles, trucks, farm and 
road building equipment, office equipment and appliances, 
railroad equipment, U.S. Government Specification 

Finishes, and for numerous other products of industry. 


RINSHED-MASON Co. RM: 


5935 Milford Ave., Detroit 10, Michigan 
1244 North Lemon Street, Anaheim, California 
in Canada: Standard Paint & Varnish Company, Ltd., Windsor, Ontario 





“OPERATION EARTHMOVING” = another tough job 
that demands AMERICAN BOSCH performance 


Dams, airports, super-highways . . . when contractors 
set out to move dirt, they really give Mother Earth a 
face lifting. And when projects involve millions of 
cubic yards of earth, giant trucks and earthmovers 
shoulder heavy loads . . . help meet tight schedules. 

American Bosch products contribute to the de- 
pendable, economical, efficient performance of both 
Diesel and gasoline powered equipment. On Diesels, 
American Bosch supplies one of the most vital ele- 
ments for reliable operation —the fuel injection sys- 


tem. And American Bosch electrical equipment — 


AMERICAN BOSC 


heavy duty generators, voltage regulators and magne- 
tos—has long been a symbol of dependability in 
construction, as well as many other fields. 

Today’s American Bosch fuel injection equipment 
is the result of nearly two million man-hours of 
research and engineering. Combined with rigid stand- 
ards of precision manufacture and skilled service, such 
thorough developmental work indicates why American 
Bosch products are held in such high regard in the 
automotive, aviation and Diesel fields. American 
Bosch Corporation, Springfield 7, Massachusetts. 
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None but a true concentric carburetor can produce the constant fuel flow 
needed for smooth engine performance during fast stops and starts and 
sharp turns. The Holley Centri- Flo, a true concentric corburetor, is now — 
in use on many of the nation's most outstanding automobiles, 


chamber itself must be centrally located. By keeping the discharge 
point centrally located, there is always an adequate fuel level 


of the angle of the engine. 


The Centri+ Flo prevents percolation because of its fully insulated fuel 


THE HOLLEY The Centri- Flo is the Holley model 1901. It is designed for 


a : iN if R| ° J LO engines of 110 to 180 H.P. 
oN UD eae) 


FOR MORE THAN 
HALF A CENTURY 
ORIGINAL EQUIPMENT 

MANUFACTURERS FOR 
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With nearly fifty years of specialization in radiator 
manufacturing, we offer the automotive manufacturer important advantages: 


The widest possible range of sizes and capacities. 
Engineering design and production skill that only long years of 
specialization can bring. 


The background of countless applications of our 
concept of balanced engine cooling. 


LONG MANUFACTURING DIVISION 
Borg - Warner Corporation 


DETROIT 12, and WINDSOR, ONT, CLUTCHES ¢ RADIATORS © TORQUE CONVERTERS 
VT Me 8S 
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Wrat DO YOU Want Mast in TW? Fitings 


Get Them ALL in 
IMPERIAL 


Fi Duatg ° 
FITTINGS 


The Tube Coupling that will not leak 
even under vibration 


Imperial Hi-Duty Fittings 
withstand over 5 times as 

much vibration as ordinary 
Compression or Flared brass 

fittings. Design of sleeve 
minimizes deformation of 

tubing in assembly—tubing 

is kept stronger at points 

of greatest stress. Trouble- 

proof performance proved 

by widespread use in severe % For Tubing %” to %" O.D. 


applications. *% Available in Brass or 


Aluminum 
Easier and ick Assem 
sie Quicker to Assemble i dak nei We: 
Fitting comes with nut 


assembled. To get a tight 
joint, simply insert tube into 
fitting and tighten nut. No 
loose sleeve to drop .. . no 
flaring required. Makes re- 
peated tight reconnections. 


With IMPERIAL you can be sure of the finest in fittings... 
fittings that have forged bodies on elbows and tees providing 
greater strength and toughness . . . long Dryseal pipe threads 
for extra assurance of tight pipe connections. See Catalog 350. 


THE IMPERIAL BRASS MANUFACTURING COMPANY 


1225 W. Harrison St., Chicago 7, Iiinois 
3 M BPE We IAL In Canada: 334 Lauder Ave., Toronto, Ontario 
Pioneers in Tube Fittings and Tube Working Tools 
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The JOHN peERE SURFLEX TILLER 


WORKS UP TO 130 ACRES A DAY. 
DEPENDABLE UNDER ALL CONDITIONS 


This John Deere 20-foot Surflex Disk Tiller is a 
remarkable farm machine. It tills up to 130 acres 
a day. Over hilly, uneven fields or on flat land, 
its penetration is uniform .. . exacting the 
maximum from every acre in every field condition 
Surflex dependability grows from Deere & 
Company’s exhaustive care in the design, 
development and manufacture of each part of the 
unit. Each of the disk bearings, for example, is 
protected by a C/R Type “‘V” diaphragm oil services which C/R has provided in producing 
seal with a leather sealing surface Obviously, special C/R oil seals (both synthetic rubber 
these seals must exclude every trace of the ever- and leather) for leading manufacturers are 
present dirt in which the tiller operates. available to you. We will be pleased to send 
As is the case with all C/R ‘‘Perfect’’ oil seals, you any information you wish. Brochure on 
those for the John Deere Surflex Disk Tiller request. 
were developed in cooperation with the 
manufacturer’s engineers. 
Each C/R seal is designed to do a specific job 
of protecting bearings under a variety of tough 
operating conditions. And, each C/R seal does 
that job as well as it can be done. CS 
That’s why, when you have a problem of va 
lubricant retention, or foreign matter exclusion, it 
will pay you to check with C/R engineers first. 






?.$. For immediate delivery, C/R “Perfect” oil seals are stocked in 
over 1800 sizes covering 15 different types 


On mera" 


SIPVIS SIRVENE Representatives in these Principal Cities 


The Scientifically Boston + New York «+ Syracuse 


Mechanical Leather Products Compounded Elastomer Philadelphia + Pittsburgh + Cincinnati 


Boots 


diaphragms, packings and Custom-engineered and custom- Cleveland . Detroit . Peorie 


other products give dependable service built for critical service in aircraft, Minneapolis + Kanses City + Heuston 
under difficult operating conditions. automotive and other mechanisms. Les A j © San Prencieco 








THERE IS 
PLENTY OF 


TIN 


Only a deliberate distortion of facts could 

give rise to the false impression that tin is: 

in short supply. ; MALAYAN 
You should know the truth. . 


We have prepared a 20-page booklet that ; . 
graphically and concisely presents the com- ae 
plete story. A copy is yours for the asking. : ‘ 


j 


THE MALAYAN TIN BUREAU 


Department 42 ; 
1028 Connecticut Avenue Washington 6, D.C. BUREAU 


There Is Plenty of Tin in Malaya 
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Aes 4bucther Reason Why 


TRUCK TIRE MILEAGE 
IS GREATER 


truck tire on a Firestone R-5° Advanced 

Rim sits firmly on the rim with full width 
5-degree solid support under BOTH beads. 
This keeps the tire from rocking or wobbling, 
stops bead chafing and avoids excess body 
strains. As a result the tire body stays strong 
and serviceable much longer, providing full 
original tread mileage plus more retreads than 
ever before. 

Trucks equipped with Firestone R-5° 
Advanced Rims pay dividends in lower tire 
costs on every operating mile. No wonder 
operators are sold on trucks equipped with 
Firestone R-5° Rims. 

Firestone Advanced Rims are available 
in all sizes in both demountable and non- 
demountable types. For complete information 
write to Firestone Steel Products Company, 
Akron, Ohio. 


America’s Future 
Hh\ Progress Depends on 
Better and Sater 


\ Y 


- 
Here's a Rim That’s EXTRA Safe! 


The locking ring of the Firestone R-5° Rim is held 
firmly in place and is actually forced down into the rim 
gutter by the tire bead as it becomes seated. Even if the 
side ring is not in place when the tire is inflated, the 
locking ring cannot blow off. 


FULL WIDTH 5° TAPERED SUPPORT UNDER BOTH TIRE BEADS 


Copyright, 1952, The Firestone Tire & Rubber Company 
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| Koyates az of “DETROIT” ee Sota 





... Proved By Grueling Tests 


“DETROIT” Universal Joints are continuously 
subjected to many tests far more severe than 
actual road service. These constant checks 
assure superior quality and engineering of 
“DETROIT” Universal Joints. 


DETROIT -2.—xs: ; 


UNIVERSAL JOINTS ae 
UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





ie] 


, 
world’s first turboprop water-based aircraft (U.S. 
avy) flying over San Diego bay. The vibration of 22,000 ae a oes 
Shaft Horsepower, the contro-rotating propellers and the Lord Mounted. 
gear boxes is isolated from the airframe through the use of 
6 Lord Mountings on each of the 4 gear boxes 


The Navy's new PSY water-based aircraft is used for long range 
search-rescue and anti-submarine patrol missions. The world’s 
first turboprop water-based aircraft is equipped with the world’s 
first Lord turbo power plant mounting . a typical example 
of the manner in which Lord experience and research serves 
manufacturers of aircraft. Lord [ ngineering capabilities team 
up with precision manufacture to protect aircraft, to lengthen 
engine life, to increase crew comfort and alertness by isolating 
destructive vibration and shock Regardless of the industry in 
which you are battling with vibration and shock, it will pay 
you to call in Lord Engineers : 


FIELD ENGINEERING OFFICES 


BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS DALLAS, TEXAS 

233 South Third Street 520 N. Michigan Ave 1613 Tower Petroleum 
ROckwell 9.2151 Michigan 2-6010 Building 
CHarleston 6-7481 PRospect 7996 


id 


DAYTON 2, OHIO DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK 


238 Latayette Street 7310 Woodward Ave 280 Madison Avenue 
Michigan 8871 TRinity 5.8239 MUrray Hill 5-4477 


PHILADELPHIA 7, PENNSYLVANIA ERIE, PENNSYLVANIA 
5 Widener Building 1635 West 12th Street 
LOcust 4.0147 2-2296 


headquarters 


LORe VIBRATION Con ROL 


Lord Engineering Design 
Solves Unique Dual Vibration 
Problem in Mounting 
22.000 Horsepower 

Two distinct vibration isolation 
problems were present in mounting 
the 4 Allison remote-coupled ‘T40 
lurboprop Power Plants used in 
the Convair PSY. 

First, the vibration set up by the 
14,300 r.p.m. of the turbine engine 
required a mounting system which 
would isolate first order engine dis- 
turbances. This was done using a 
stable mounting system with rela- 
tively small deflections for the power 
section alone. 

Second, the operation of the pro- 
peller at 870 r.p.m required a rela- 

‘ly soft, large deflection, mount 
system for proper isolation of 

remote gear box However, the 
permissable misalignment of the 
flexible shafting from the power sec 
tion to the gear box restricted 
mounting motions to narrow limits. 

[he problem was solved by using 
a soft, Lord Dynafocal type mount 
ng system in conjunction with a tor- 
que restraining device. The mount- 


ng system provides good isolation in 
the vertical, lateral, pitch and yaw 
modes. In the roll direction, the tor- 


que restrainer holds the engine from 


moving under torque loads. ‘Thus 
ritical vibration is isolated and gear 
box motions held within tolerance. 

In addition, the mounting system 
provides positive snubbing, prevent- 
ng the gear box from deflecting be- 
vond the shaft input misalignment 
limits under transient overloads. 

Thus, in brief, the analysis and 
ubsequent attack of this unusual 

al vibration problem by Lord En- 
gineers provided the required isola- 
tion where extremes of vibration 
frequency and motion were en- 
countered. 

Further details on this and other 
lifficult vibration isolation problems 
ire available to those who write to 
Lord Manufacturing Company, 


Erie Pa 
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Lord Core Renewal Service 
Reduces Engine 
Maintenance Costs 


Consistent wit! ro airline 
maintenance » the Lord 
Manufact 
has institutec 
on Lord 
which is effecting material 
for airl 

Th » enables airline main 
tenance i 1 remove used cores 
from e 


them w 


immediately in- 
and checked by 
on department 

is removed 


( le ined 


bonded 


ol bi ind new cores. 1¢€ are then 


returned to the airline maintenance: 
lepot for replacement stock 


in parts and in re 


} 
Ste ’ ficient 


N > SLETLIA 
spare cores promotes 
acement when required 

Ll . 1) 


In oid core 


nts on the over 


ter 


iT 
If 


Manufactur 
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Llonv-a ir 


Dateien a eae 


give passengers a sm 


Lord Vibration Control Mountings are increasing payloads, pro- 
tecting airframes, instruments and accessory equipment ae adding 
to the comfort of passengers on 44 of the World’s Leading Airlines 
Why? Because Lord Engineering experience and manufacturing 
capabilities are providing light weight, low-cost mountings which 
contribute much to profitable airline operation. Lord engineering 
capabilities are being used to advantage by design engineers 
throughout world industry in their battle to isolate vibration and 
shock in a wide diversity of machines. Consult with Lord Engineers 
even before design takes shape on the board . . . and in perfecting 
machines already operating . . . You will profit. 


FIELD ENGINEERING OFFICES — 


BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS DALLAS, TEXAS 
233 South Third Street 520 N. Michigan Ave 1613 Tower Petroleum 
ROckwell 9-2151 Michigan 2-6010 Building 
CHarleston 6-7481 PRospect 7996 
DAYTON 2, OHIO DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK 
238 Lafayette Street 7310 Woodward Ave 280 Madison Avenue 
Michigan 8871 TRinity 5-8239 MUrray Hill 5-4477 
PHILADELPHIA 7, PENNSYLVANIA ERIE, PENNSYLVANIA 
725 Widener Building 1635 West 12th Street 
LOcust 4.0147 2-2296 


Se TG Sewer 
. PA. 


~ LORD MANUFACTURING COMPANY e ERIE 


/ head uarlers 
LORD vesnattan Con ROL 


20th National Exposition of Power and Mechanical Engineering 
Grand Central Palace, N. Y., Booth No. 558, December 1-6, 1952 





ADHESIVE 
COATED 


MCA 


Westsorb adhesive-coated machine mounts 
are solving more than the problem of vibration. 
Their (exclusive) adhesive coating on both sides 
prevents looms and all other machinery from 
“crawling.” Eliminates realignment after instal- 
lation. This minimizes down time—saves money. 
Westsorb adhesive-coated felt mountings don’t 
break down under heaviest service impacts. 
They resist oil, acid, grease, water and age. 
They are simpler to install than any machine 
pad. No holes or bolts—no adhesive to apply. 
Western Felt engineers located throughout the 
textile areas are anxious to cooperate. 


WESTSORB 


Vibration-absorbing Machine Mounts 
® Quickly installed © No holes to drill © No adhesive to apply 
Low “down-time”™ ¢ Saves floors © Less machine repair © Reduce 
plant noise ¢ Thickness for every need © Engineered for every job 


WESTERN ASB 


4035-4117 Ogden Ave. ™ y 


Chicage 23, lilinols 
WORKS 


Brenches in all Principal Cities 
MANUFACTURERS AND CUTTERS OF WOOL FELTS 


secede UNI IEPs esvesiiy 


Western Fell Works q 
4035-4117 Ogden Ave., Chicago 23, Illinois I 


Please send 18-page booklet containing data on efficiency tests of Westsorb i 
machine mounts under looms and other equipment 


Company 


Individual Title 


A secure future, exceptional op- 

portunities for advancement, and 

a high starting salary await you 

at Farrcuitp. We have openings 

right now for qualified engineers 

and designers in all phases of air- 

craft manufacturing; we need T. H. Beck, Mana- 

top-notch men to help us in our ger of Engineering. 

long-range military program: cen ates a 

turning out the famous C-119 ont. i aid. oui 

Flying Boxcar and other projects tion and related in- 

for the U.S. Air Force. dustries 
FAIRCHILD provides paid vaca- 

tions and liberal health and life 

insurance coverage. We work a 

5-day, 40-hour week as a base. 

Premium is paid when longer 

work week is scheduled. 


AEE FAIRCHILD Arrat Division 


HAGERSTOWN, MARYLAND 


SAE JOURNAL 
THE 
AUTHORITY 
ON 


AUTOMOTIVE 
AND 


AIRCRAFT 
ENGINEERING 


SAE JOURNAL 
29 W. 39TH, ST. 
NEW YORK 18, N.Y. 


| 
! 
I 
Address . . ° i 
! 
! 
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Thompson firsts that make 
T.P.M. valves best 


Thousands of Thompson T. P. M. Valves are 
piling up amazing service records in military 
and commercial aircraft engines. Hundreds 
of hours of severe service leave T.P.M. Valves 
looking literally as good as new. Time between 
valve overhauls is lengthened. Maintenance 
costs are reduced, lost flight-time due to 
valve failures has been practically eliminated. 


Here’s why .. . 


T.PM. is the new valve material developed 
by Thompson to give greater corrosion re- 
sistance and higher strength. 


SHOT PEENING 
mechanically hardens T.P.M. stems to pro- 


vide longer service with less wear. 


CONTROLLED ATMOSPHERE 


application of a Thompson-developed hard- 
facing material by arc-weld, assures a tough, 
homogeneous layer to resist high head 
temperatures. 


ENGINEERED HEAT TRANSFER 


the sodium cavity is carefully designed to 
provide the correct rate of sodium cooling 
of stem and head. 


VALVE DIVISION 


Thompson Products, 


CLEVELAND 17, OHIO 8 
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FLEXLOC Self-Lecking Nut 


“What are 
Flexloc locknuts?” 


“They're nuts that hold assemblies 
together, and they just won’t work loose 
like ordinary nuts.” 

Nuts that loosen are headaches, or 
even worse, because they may necessi- 
tate shutting machines down. When 


that happens, production flops, assem- 


bly lines stop, and delivery promises 
are not kept. FLExLoc locknuts offer 
a simple solution to such problems 

they don’t work loose. And though 
they stay put, they can easily be 
removed with a wrench when necessary. 

Standard FLEextoc Self-Locking 
Nuts have a higher tensile value than 
most other locknuts. They’re not 
affected by temperatures up to 550°F. 
Their torque is controlled within such 
narrow limits that they have been used 
successfully on plastic studs. FLEXLoc 
locknuts are stop nuts, too. They lock 
when you stop turning them—they 
don’t have to be seated. 

Increased capacity now enables us to 
make quantity shipments of FLExLoc 
locknuts in a wide range of sizes. Write 
for literature and samples. STANDARD 
PRESSED STEEL Co., Jenkintown 55, Pa 


FLEXLOC LOCKNUT DIVISION 


JENKINTOWN, PENNSYLVANIA 
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MULTI-LEVER 


CLUTCH 


Lipe’s soft-engagement, positive-grip 
Multi-Lever Clutch never needs babying. 
It engages smoothly—without grab, shock 
or jerk. All parts of the pressure plate touch 
at the same instant with the same pressure. 
There’s no cocking—no point of high slip- 
page and spot burning. 


Result: More mileage between tear-downs. 


The hand of steel in the Lipe 

Clutch has 20 fingers that 

equalize the pressure of @ Write for Service Manual and complete 
single spring—evewing softer data on genuine Lipe parts—stocked in 
AER AE GONE WR principal cities. 


wii Life - selunel fol Xe e Varoly 


[ROLLWAY 


Manufacturers of Automotive Clutches and Machine Tools 


Syracuse I, N. Y. 
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Vibration Engineering 
that solves your problems 


SOLUTION: The Isomode* Type 5 Mount 


that isolates all modes of motion 


H°” to get optimum isolation into a prod- 
uct design? The answer is not always easy. 
But it was made much easier to find when 
Isomode Mounts were developed. They offer 
what’s needed for outstanding results—namely, 
control of horizontal and rocking motions as 
well as vertical vibrations. 


capacity in compact size, saving both space and 
weight. Large rubber volume for their size lends 
softness for good isolation, yet the mounts are 
stable, self snubbing and long lasting. 


These mounts are an example of the kind of 
vibration engineering put to work for you at 
MB. Many companies have found it good prac- 
tice to make MB their headquarters for vibra- 
tion information. You will too—on vibration 
isolation, control, testing, detection or measure- 
ment. For more details on Isomode Mounts, be 
In addition, Isomode Mounts have high load sure to write for Bulletin 410-7. 

*Trade Mark Reg. U.S. Pat. Of. 


And here’s why. Isomode Mounts have equal 
spring rates in all directions. They therefore 
absorb vibrations from all directions equally 
well. As a result, they can be mounted at any 
angle, permitting location of ideal suspension 
points and simplifying design. 


A vibration exciter to meet your needs 


Whether your shake testing requirements are of large order or small, 

there’s an MB Shaker for the job. Model SD, for example, has rated force 

output of 10 pounds; while the C-25 provides 2500 pounds. Model also 

available for 10,000 pounds. So if you have to vibration test to MIL-E-5272, 

be sure to check up with MB. Bulletin No. I-VE-7 gives technical data 
Model s0)=—s on MB Shakers. Write for it. 


THE MANUFACTURING COMPANY, Inc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION *® TO MEASURE IT *® TO REPRODUCE IT 
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Plus Per Gcmiincs 
f 


“for temperature control 
- of engines with pressurized 
cooling systems: for 


“DV” Thermostats 


DOLE DV THERMOSTATS used in leading makes — 
have proved their dependability and capacity to operate posi- 
tively against the higher pump pressures in modern sealed 
cooling systems. 


DOLE DV THERMOSTATS are also more efficient for 


the modern cars with open cooling systems. 


In a word, DOLE DV THERMOSTATS help all 
cars of advanced design to give top perform- 
ance—quick warm-up, savings of gaso- 
line, oil and motor wear. Plus, of 
Dole Thermostats ore 
eveilable in verious S. course, quick heat from 


sizes and models to 


meet all installation . the car heater. 


requirements. 


DOLE DV 2 
DOLE DV 3 , CONTROL WITH DOLE 


THE DOLE VALVE COMPANY © 1901-1941 Carroll Avenue, Chicago 12, Illinois © Detroit * Los Angeles ¢ Philadelphia 
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yi engine pre-heating 
Floods engine components, battery ; ~ c Model 1030 


crankcase, carburetor with hi-velocity 


warm, dry air. Makes starting easier, faster a overall— 
positive —even at 65° below “- . physical size 
wlth. Weight (Ibs.) Let a6 ee 
M4 personnel heating Height (inches). . . . . 8-3/4 
Length (inches) . o « « 68/8 


Width (inches) 
6-7/32 


Installation 


space (ft) 
3 windshield defrosting 523 


Keeps windshield reliably ‘‘frost-free.’’ Assures 


Warm air—plenty of it—independent of engine 
Tole hl lame aed oh ea aie ee ea ae 1-3 oT taal) 


comfortable and more efficient! 






clear vision, safer driving at all times — completely 





independent of engine operation! 





South Wind brings you all 3 with this... 


compact new heafer 


@ Never before has so small a heater afforded such wide Write Today for specific model information or experi- 
application — such amazing output of heat —as this new enced counsel on any phase of heating. Address inquiry 
South Wind heater. Now, this truly compact unit, de- to South Wind Division, Stewart-Warner Corporation, 
signed to meet military specifications, is available to Indianapolis 7, Indiana. 

assure maximum vehicle and personnel efficiency under 

the most stringent weather conditions 


Versatile! Offers equal performance for trucks, stationary & 
engines, air-cooled and liquid-cooled engines. Powerful! 


The most powerful heater for its size in the world with a ce U 5 Par ore 
useable output of 50,000 BTU’s per hour! Adaptable! See 
Burns gasoline, jet fuel or kerosene. Simplified operation! PERSSHNEL HEATING 
Easy to install! Reliable! Even under the toughest ENGINE AND 


operating conditions, heat, and plenty of it, is assured — TREE, CQVIPMENT PRE-HEATING 
immediately ! TRENEM! WINDSHIELD DEFROSTING 









You wouldnt buy 


@ truck today 
with oll lamps! 


rz 


la 
Med 


CS. . Dont buy a truck without 


APO axle gearing { 


l Oil lamps on a modern truck? You'd have no part of them! 

But why stop there? The axles that carry, move and stop the 

) load are much more important. Make sure they're dependable 
Timken-Detroit Axles with modern Hypoid Gearing! 


This rugged axle gearing is built for the modern truck—built 
to operate at peak efficiency, day after day, under the toughest 
conditions. And this is no idle boast. Hypoid Gearing has been 
tried and proved by billions of ton-miles of operation. You'll 
find, too, that Hypoid Gearing adds miles to the life of your 
truck at lower maintenance costs! 


The next time you buy a truck, make sure the all-important 
axles are as modern as the rest of the vehicle. Specify Timken- 
Detroit Axles and Brakes! 


1 CO) B) 2539 The offset Hypoid pinion is 
bigger and stronger. Bearings are 
Go bigger. More teeth are in contact, 


reducing loading per unit of con- 
tact area. Torque-transmitting ca- | a saat nd 
HYPOID pacity is increased. Slower gear 


ratios are practical without loss 


of strength. ' rs 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
Only Timken-Detroit offers Hypoid Gearing in all three types of Maire 
final drives... single-reduction, double-reduction, and two-speed 
double-reduction . . . in a complete range of capacities, 





This modern manufacturing plant, located at 
Kenton, Ohio, houses the Trailer Axle Division of 
The Timken-Detroit Axle Company. 


WORLD'S LARGEST MANUFACTURER OF 
AXLES FOR TRUCKS, BUSES AND TRAILERS 
PLANTS AT: 

DETROIT AND JACKSON, MICH, © OSHKOSH, WIS. @ UTICA, N. Y. 
ASHTABULA, KENTON AND NEWARK, OHIO @ NEW CASTLE, PA. 


A ’ 


ee 


Timken-Detroit knows trailer axles! More than 40 years’ 
experience in building axles for trucks, buses and trailers 
attest to that! Furthermore, nine great plants—one of 
which is devoted to developing and producing trailer 
axles—are provided with every modern engineering, 
research and production facility. Highly trained techni- 
cians are constantly at work improving the materials, 
design and workmanship that go into every trailer axle 
produced by Timken-Detroit. Months, and often years, 
are spent in developing and testing axles before they ever 
leave the blueprint stage. In the trailer axle field, too, 
Timken-Detroit knows its business! 


TIM a 


Bs ES 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
ate Mey eer | 


accepted | uy {standarss 
TRADE x 





What is COMMUNISM? 


What is SOCIALISM? 


Is there any real 


difference? 


BEN 


Find the answer in 


your dictionary. 


Know their true 


BOHN ALUMINUM & BRASS CORPORATION 
GENERAL OFFICES: LAFAYETTE BLDG. * DETROIT 26, MICHIGAN 
PISTONS + BEARINGS + EXTRUSIONS + CASTINGS + FORGINGS 


INGOTS + REFRIGERATION PRODUCTS + AIRCRAFT PARTS 
AUTOMOTIVE REPLACEMENT PARTS 





SAE 


offers the... 


@A “HOW-TO-USE-IT’ BOOK— 
SAE Shot Peening Manual, the work of 
Division XX—Shot Peening, Iron G 
Steel Technical Committee, instructs 
engineers, designers, and shop men in 
shot peening “know how.” 


@A_ FIRST COMPLETE STORY— 
the Manual fully discusses shot, shot 
peening machines, production proce 
dures and process specifications; in 
cludes 29 illustrations and a bibliog 
raphy of 50 selected references 


@ A BRAND NEW SAE MANUAL— 
the Shot Peening Manual—SP-84, 
newly listed with our publications, is 
priced at $1.50 per copy to SAE mem- 
bers and $3.00 per copy to nonmem- 
bers; quantity prices upon request 


ORDER BLANK 


Society of Automotive Engineers 
29 West 39th Street Add 3% city sales tax for deliveries in N. Y. C 


New York, New York 
Please send me copies of SP-84. (Check) (Cash) (Coupons 


Name 
Company Name 


Company Address 
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| . 
FOR SCIENTIFIC a modern cooling 
AMERICANS for — 
6x es 
rf e \ 
Felt is an engineering and engineered material, which \ modern equipment 
can be specified, purchased and applied as accurately ; 


as any other. There are 16 chief mechanical functions 
that felt can perform, and many others of less impor- 
tance. Indeed, for nearly every process or product felt 


can serve advantageously. Send for this valuable and 


informative booklet containing 54 pages of data. Ask 
for “‘Felt—a Mechanical 


and Engineering Mate- 
rial.’”’ Sent free. 


American Felt 


P. O. Box 5 
GLENVILLE, CONN 


Young engineering designed this 
sheet met diate ett 
White Motor Company's Series 
300) Power Lift Cab truck 
Special feature nclude: new 


high performance high 


| strength core; extra heavy gus 
sets heavy bbed tanks with 
surge tank vision; and T 
| slot side members 


AE RCURIAL For twenty-five years Young has been engineering and 
building automotive heat transfer products. Many of the 
nation’s leading manufacturers of trucks, buses, Diesel 

2 OM OMETER locomotives and stationary engines, compressors, road 


building and agricultural machinery—equipment that re- 
quires rugged radiators and special attention to capacity 
A —assign Young Engineers to develop the cooling system. 
ccuracy... : ‘ , °* 
. Whatever the capacity required, Young has either a 
.01 inches Hg. . fot . 

standard unit—or the ability to design one—capable of 

Float Indicator... delivering the most heat transfer per pound of product. 


no meniscus errors May we assist you in your requirements? 


Temperature Compensation... ATTENTION AIRCRAFT DESIGNERS! 


no corrections Check with Young's Engineering Staff for the latest in 


Heat Transfer: Air to air; gas to air; oil to air; water 
Write today for ; & ‘ fo air; and oil to fuel 
Publication No. TP-29-A 


: oy YOUNG 
WALLACE & TIERNAN ' weikta 


S OF 
PRODUCTS, La het ] } f PROGRESS Heat Transfer Products for Automo- 


ELECTRICAL MECHANISMS AND MEATY TRAneree ‘ tive and Industrial Applications 
PRECISION INSTRUMENTS \ SMCimsemiNe 


Belleville 9, New Jersey a ‘ 3 Heating, Cooling, Air Conditioning 


Uta et ete Products for Home and Industry. 


In Canada, Wallace & Tiernan D 1 A T °o R Cc o M PA M Y 


ale ae ae ale! Tes) Dept. 112-L @ RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Iilinols 
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No. 34 


Through modern com- BON DI LC) 


pounding and adhesive 

techniques developed in the Acushnet laboratories, the 
best properties of metal and rubber (natural & synthetic) 
can be combined in one bonded unit to obtain strength, 
toughness and resiliency, as well as shock and vibration 
absorption, sound abatement, electrical insulation or con- 
ductivity, corrosion and abrasion resistance, etc. Our en- 
gineers will gladly study your prints and make prompt 
recommendations. 


Qcushnet 


PROCESS COMPANY 
Address correspondence to 772 Belleville Ave., New Bedford, Mass 


Send for your copy of Acushnet illus- 
trated catalog supplement—" Rubber- 
to-Metal Bonding” 
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With Or Without Fore 
And Aft Attachment 


4 4 Point Body Comfort 


The new Milsco “Monarch” features deep cushion com- 
fort with full 4-point body support. Ruggedly 

built; attractively styled. Designed for 

stepped-up work efficiency on many 

types of mobile equipment. (Sold 

to equipment manufacturers only.) 

Write for catalog on your company 

letterhead. 


MILSCO MFG. CO. 


2758 N. THIRTY-THIRD STREET 
MILWAUKEE 45, WISCONSIN 


™ HARDNESS TESTING 
Brinell—Shore—Scale 


Included in our improved Portable Sclero- 
scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 
thirty-five years 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC 


90-35 Van Wyck Expressway, Jamalea 35, W. Y 


PATENT ENGINEERS 


Prominent, progressive Ohio corporation in the automotive field 
has openings for patent engineers*to act in a liaison capacity 
between the Engineering and Patent Departments. The work 
includes fact finding investigations, and general assistance to 
technical personnel in the fields of mechanical, electrical and 
hydraulic engineering for the preparation and prosecution of 
potent applications. Give details of education, experience, and 
salary requirements, and include a recent photograph. All 
answers and applications will be treated strictly confidential 


Write Box No. 121, SAE Journal 
29 West 39th St., New York 18, N. Y. 





SAE JOURNAL, NOVEMBER, 1952 





Logging in Oregon's Cascade Mountains 


Mighty Bendix-Westinghouse Air Brakes Provide 


Perfect Control on Toughest Logging Hauls! 


Take a 275-horsepower, 15-ton logging tractor and trailer 
rig. . . pile on more than 70 tons of giant timbers . . . add 
mile after mile of treacherous 20% mountain grades and 
you've got a good picture of a job where only the very 
best brakes are good enough. And in the logging industry 
that means only one thing—Bendix-Westinghouse Air Brakes! 
That's because these mighty brakes, built by the industry's 
most experienced manufacturer, pay off with the extra 
stopping power and performance that assure the safest, 
surest, most dependable braking action and longest service 
life in the business. And these are factors that help cut costs, 
step up efficiency on any hauling job—from the roughest 
to the most routine. That's why, no matter what type trucks 
or buses you build, you can give your customers the 
utmost in safety, dependability and savings by speci- 
fying Bendix-Westinghouse — the world's most tried and 
trusted air brakes. 





SAE Automotive Drafting Standards 


l0NawvSactions... 


New sections cover: metal stampings . . . forgings . . . gears .. . 
splines G serrations . . . plastics . . . body outline & seating diagrams 

. placement of body draft views . . . body construction . . . body 
mechanisms . . . and body silencing & sealing materials. 


Additional sections include: castings springs . . . powder metal- 
lurgy surface finish and chassis frames 


+ 


The section on abbreviations G symbols has been completely revised and 
all sections have been changed to comply with the new abbreviations 


The section on Fundamentals includes: forms . . . lines . . . 
lettering . . . sectioning . . . projection . . . dimensioning . . . 
tolerances ... threads . . . revisions . . . and checking. 


The Standards are prepared for instant 
insertion in the standard three-ring 


binder 


The 2nd edition of the SAE Automotive Drafting Standards is 
priced at $5.00 per copy to SAE members and non-members. 
Quantity prices upon request. 


OndewLunk «.. 


Please add 3 city sa 
for deliveries in N.Y.C 


P.66) which are priced at $5 
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Borc-Warner =m 
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1 constantly devoted to designing 
arts for Motor Cars, Trucks, Buses, Air- 
Fred Marine Craft. 
porg-Warner Production of these parts is geared to match 
the combined assembly line requirements of all important fac- 
tors in the Automotive, Aircraft, and Marine fields. 


Yes—modern transportation presents a challenge 


to Borg-Warner from land, sea and air— 


and the answer is 


ENGINEERING MAKES IT WORK PRODUCTION MAKES IT AVAILABLE 
y 


THESE UNITS FORM BORG-WARNER, Executive Offices, Chicago: BORG & BECK 

BORG-WARNER INTERNATIONAL « BORG-WARNER SERVICE PARTS « CALUMET STEEL « DETROIT GEAR 

FRANKLIN STEEL . INGERSOLL PRODUCTS e« INGERSOLL STEEL «+ LONG MANUFACTURING 

ONG MANUFACTURING CO., LTD * MARBON « MARVEL-SCHEBLER PRODUCTS 

MECHANICS UNIVERSAL JOINT « MORSE CHAIN » MORSE CHAIN CO. LTD. « NORGE e NORGE-HEAT 

PESCO PRODUCTS « ROCKFORD CLUTCH « SPRING DIVISION + WARNER AUTOMOTIVE PARTS 
WARNER GEAR « WARNER GEAR CO. LTD. « WOOSTER DIVISION 
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THIS STEEL 


NL ad 
maintains fitting | 
clearance from 

20 F. to 200°F. 


SAE JOURNAL, NOVEMBER, 1952 





FIT PISTONS TO/LESS CLEARANCE 


oe 
5 a) 
' 


Without Danger of Scuffing 
or Seizing... 


“... Quieter engines...no more cold slap... cylinder expansion. Long-range performance 
reduced friction ...no loss of strength or con- tests have shown this Conformatic control 

to be so accurate that pistons fitted at 

.001 have no cold slap at — 20°F.—and 

no seizing or scuffing at 200°F. 


ductivity ...'’ No wonder Conformatic is the 
talk of the trade! This revolutionary new alu- 
minum piston is made to be fitted at .001 
clearance or less because an anchored steel Think of what this new piston idea can 
tension member actually makes the mean to you! For complete information and 


piston skirt expansion conform to technical data, write or phone — 


RESULTS OF 1200-HOUR CYCLE TEST 


In recent cycle tests made by one of the largest automotive manufacturers, 
Sterling Conformatic Pistons were fitted into a stock engine at .0005 
clearance. After operating the engine for 1200 hours, approximately 
50% of which were run at 4000 r.p.m. or over, full load, full 

throttle, the Conformatic Pistons were pronounced perfect! 


STERLING 


*T.M. Reg., Patent Applied for 


STERLING ALUMINUM PRODUCTS INC. «© St. Louis, Missouri 
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: Can you put 
PACIFIC NORTHWEST | tf iene 
OPPORTUNITY et 


Yes—SEE ALCOA. Alcoa’s finishing labora- 
for tories are continually improving and de- 
veloping finishes for aluminum—painted, 
electroplated, anodized plus chemical and 
MECHANICAL ENGINEERS mechanical treatments. For the latest infor- 
mation, simply write on your company 
letterhead to: 
=~ ALUMINUM COMPANY OF AMERICA 
HYSTER COMPANY manufacturer of the 1980-L Gulf Building Pittsburgh 19, Pa 


world’s most complete line of tractor equipment 

ZOURITE FACING MATERIAL 
Manufactured by The Kawneer 
Company, Niles, Michigan 


and industrial lift trucks, has a number of open- 
ings in these’ categories 
@ DESICN ENCINEERS @ PRODUCTION ENCINEERS 
@ SENIOR ENCINEERS @ SUPERVISING ENCINEERS 


@ TOOL DESIGN ENGINEERS @ JUNIOR ENCINEERS 
@ PROJECT ENCINEERS ° And others 


These job opportunities result from the steady 
growth of the company, and are known to our 
personnel. 


HYSTER OFFERS THESE BENEFITS: ALUMINUM COMPANY 
OPPORTUNITY FOR ADVANCEMENT. Hyster is OF AMERICA 


a young, aggressive organization which places a_ pr 
mium on ability, energy, and talent. You, as an indi 
vidual, initiate and complete your own project 


JOB STABILITY. Hryster products enjoy a stable 


market in peace time is well as during defense Mechanical Engineers 


accelerated periods 


tress Analyst 
TOP SALARY AND BENEFITS. Hyster salaries Stress notte a 
rank with the highest in industry. Your progress and Hydraulic and Servo Specialists 


salary are reviewed quarterly Full medical benefits, 

Research positions available with large machine tool com 
pany in an expanding research program. Engineers with 
expert experience in hydraulic control systems, servo mecha 


credit union, generous travel allowance, liberal vaca 
tion schedules, adequate housing facilities, recreational 
facilities such as target range, softball, golf, bowling 


‘ nisms and stress analysis needed. Individuals with aircraft 
et 


design experience are particularly invited to explore the 
LIFE IN THE GREAT NORTHWEST — America’s possibilities offered by these positions. Engineers with a sin 
Outdoor Playground. No congested traffic. No smog cere interest in making basic contributions to industrial pro 
No long drive to work. You can live in evergreen ductivity through a basic industry will find challenge and 


unusual opportunity here 
forests, or on the broad Columbia River-—within a few PI 


minutes of your office. Enjoy Oregon's famed fishing, Write Box No. 122, SAE Journal 
hunting and camping. Portland offers the finest in 29 West 39th St.. New York 18. N. Y. 
urban living—-plus boating, water sports, more than 
10 golf courses, many recreational parks, rose gardens 
a fine school system for your children, and a mild 
equable climate the year around 


HYSTER IS ONE OF THE FASTEST TANDARD EN INE R 
GROWING COMPANIES IN THI 


PACIFIC NORTHWEST AND IN- 
VITES YOU TO GROW WITH ITI An internationally-known company with plants 
i sail and offices throughout the United States offers 
WRITE US TODAY, STATING YOUR a position in the Midwest and a future to a’ 
Ql ALIFICATIONS, YOUR APPLICA- highly qualified graduate engineer. Should have 
TION WILL BE GIVEN PROMPT at least 5 years’ experience of applied design 
CONSIDERATION | study in automotive or aviation manufacturing. 
| Previous work with SAE committee desirable. 
Write to | This is a challenging opportunity with excel- 
Mr. Lynn Hall | lent possibilities for growth and security 


| within an important, expanding organization. 
HYSTER COMPANY 

} 8B 124, SAE } 
2902 N. E. Clackamas Portland 8, Oregon 29 West on St., New ah N.Y 
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@ each coupon book buys $5.00 worth of SAE 
meetings papers and Special Publica- 
tions; it costs $4.60. Each coupon is 
worth 25c. 


@ each book is good for a minimum of two 
years, 


@ coupons will be accepted at National 
Meetings or with mail orders for SAE 
meetings papers and Special Publica- 
tions. 


@ coupon books save you time and trouble. 


= ORDER BLANK 


It is requested that cash or check accompany your order for coupon books 
Add 3% city sales tax for deliveries in N. Y. 


SPECIAL PUBLICATIONS DEPARTMENT 


Society of Automotive Engineers 
29 West 39th Street 
New York, N. Y. 


Please send me ........ SAE coupon books at $4.60 each. (Check) (cash) for is enclosed 


ae 
(Company Name) ————— ee 
(Company address) Sse 
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Leading manufacturer of small, high output, internal combustion engines has 
several openings for experienced detailers, and for designers capable of laying 
out complete engines. Also needed are experienced development engineers for 


ignition and carburetion work. 


Qualified men seeking positions permitting rapid advancement commensurate 
with ability are invited to send a brief resume of qualifications, experience, and 


salary requirements. Wisconsin location. 


Write Box 123, SAE Journal 
29 West 39th St., New York 18, N. Y. 


GET YOUR COPY OF = iim Geninint ceieiaieaidenth 
Give your “4g ‘ rus EM CATALOG! SALES ENGINEERS 
os ' giv m ‘ - 
oT Pe gives complete informa OIL-HYDRAULK 


tion on the only system with 


the Rotary Air Compressor. : . a : 
, . Ohio manufacturer of oil-hydraulic control 


Twa : ; : a 
. equipment is expanding sales organization and 
EFFICIENCY has several openings for sales engineers ex- 
aoe perienced in oil-hydraulic field. Would be lo- 
y eated at branch offices being established in east- 
our copy 


ka ts conde te ern and midwestern industrial areas. Graduate 


write fer engineers seeking permanent positions in sales 


Air Ven oe it today. engineering are invited to send in qualifications 
and compensation requirements to: 
Box 125, SAE Journal 


Was Flecric Chesovetion 29 West 39th St., New York 18, N. Y. 


6378 PLYMOUTH AVE., ST LOUIS 14,MO.,US A 


Tae California Opportunity 


TRACING CLOTH FOR HARD PENCILS For 
Acoustics and Vibration Engineer 


Qualified to conduct tests and 
analyze problems in acoustics 
and vibration fields related to 
aircraft and associated prod- 
ucts. 


Salary open and dependent 
on experience and ability. 


<tc cae aie . / Contact Mr. W. H. P. Drummond, 3000 
foundation and transparency as the : Ocean Park Boulevard, Santa Monica, 
Such ar 0  daheanted by a California. Phone: Exbrook 4-3241, Ex- 
special dull drawing surface, on tension 339. 

which hard pencils can be used, 


. 

giving clean, sharp, opaque, non- d ie rs 

smudging lines. iF rf ; 
Erasures ore made easily, without 

damage. It gives sharp, contrasting 

prints of the finest lines. It resists ee 

the effects of time and wear, and ‘es ai tel’ 


does not become brittle or opaque. j TRACING : A 
ineeriel Penal Trecing Cue > EEL DOUGLAS AIRCRAFT COMPANY, INC. 


right for ink drawings as well. 
SANTA MONICA, CALIFORNIA 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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Over 85% of the torque wrenches used in industry are 


5S turTtvan’ 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 


CUCU ae ae 


ee MU earl ys “| NO LT 


sees tae ey 


eae ttt J ied 


me as | RUBBER 
in inch ounces. # COMPONENT 


.. inch pounds 
. foot pounds 


Ue 
eo 


Every manufacturer, 

design and production 

moan should have this valv- 
able dota. Sent upon request. 


TO eT aM ae, 
YT CULPA 


MECHANICAL 
ENGINEER 


Prefer a man with general mechanical design and development 
experience on a- id d-c rotating electrical machines, but not Users of Acadia Synthetic Rubber @ Seals 
mandatory. Background on aircraft equipment not necessary, but ; a © Gaskets 
ble WO e 
nena component parts in hundreds of Wesh 
Unusual opportunity to make fast progress and gain recognition : * ashers 
uncrowded in¢ y, diversified work on a wide variety of industries have found them unsurpassed. © Cups 
ompany ished meals, insurance, hospitalizafion 


ire. Liberal vacation policy. Plant location Cleve No matter what function synthetic 


t od residential areas. Outline experience 
‘ tit ium 8 ~ Ww 3261-28 - . . . ‘ 
nd minimum salary requirements in letter rite Dept 1 rubber must perfor m, depend on Acadia 


JACK & HEINTZ, INC. parts. They best meet exacting 


specifications and operating conditions 
Cleveland 1, Ohio 


@ Channel 

@ Strip 
@''O"' Rings 
@ Sheet 

@ Tubing 

@ Roll Goods 
@ Cut Parts 
@ lathe Cut 
age resistance. Molded, extruded, die- Washers 


such as moisture, oil, heat, wear and 


cut to close limits compounded to meet 
specific conditions. Acadia engineers 


will gladly cooperate. 


Sheet and Roll Felt Manufactured for Special 
Purposes and To Meet All S.A.E. and Military 


Specifications 
PRECISION 


FORGINGS 
ae hme en en MG acapia Op thie 


THE BINGHAM-HERBRAND CORPORATION, FREMONT, OHIO atrusions « Molded Part 


DIVISION WESTERN FELT WORKS 
4035-4117 OGDEN AVENUE + CHICAGO 23, 1LLINOIS 
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Acushnet Process Company 
Adel Division General 

Metals Corp 
Aeroquip Corporation 
Aetna Ball & Roller Bearing Co 
Airesearch Division of 

The Garrett Corp 
Allegheny Ludlum Steel Corp 
Aluminum Company of America 

197 

American Bosch Corp 
American Chemical Paint Co 
American Felt Co 


Associated Spring Corp 124 
Automotive Gear Works, Inc 
Inside Back Cover 


Barnes & Reinecke, Inc 108 
Barnes Co., Wallace (Div 

Assoc. Spring Corp.) 124 
Barnes Co., Wallace Ltd. ‘Div 

Assoc. Spring Corp.) 124 
Barnes-Gibson-Raymond Div 

Assoc. Spring Corp 124 
Bell Aircraft Corporation 116 


sessed 


The World’s largest manufacturers 
of Fuel Injection Equipment —— 
For Diesel Engines 


CGAY. DIVISION OF LUCAS ELECTRICAL SERVICES INC, 653, TENTH AVENUE, NEW YORK 19, ALY. 
Sales Office: 14820 DETROIT AVENUE, CLEVELAND 7, OHIO 


Bendix Aviation Corp 
Bendix Products Div. 
Scintilla Magneto Div 
Stromberg-Elmira Div 
Bendix Westinghouse Automotive 
Air Brake Co. 
Bethlehem Steel Co. 
Bohn Aluminum & Brass Corp 
Borg & Beck Div. 
Borg-Warner Corp 
Borg-Warner Corp 
Bundy Tubing Co 140 
Bunting Brass & Bronze Co 


Campbell, Wyant & 

Cannon Foundry Co 
C. A. V., Ltd 
Chicago Rawhide Mfg. Co 
Chiksan Company 
Clark Equipment Co 113, 
Climax Molybdenum Company 
Consolidated Engineering Corp 


Delco Products Div 
General Motors Corp 
Detroit Gasket & Mfg. Co 
Detroit Steel Products Co., 

Automotive Division 
Dietz Company, R. E 
Dole Valve Company 
Douglas Aircraft 

Company, Inc 
Dow Corning Corp 
Dunbar Bros. Co. Div 

(Assoc. Spring Corp.) 
du Pont de Nemours & Co 

Inc., E. I 


Eaton Mfg. Co., Axle Div 
Eaton Mfg. Co., Pump Div 
Eaton Mfg. Co., Valve Div 
Electric Auto-Lite Co 
Emery Co., A. H. The 


Fairchild Engine & Airplane Corp 
(Aircraft Div.) 

Fasco Industries, Inc 

Federal-Mogul Corp 

Felt Products Mfg. Co 

Firestone Tire & Rubber Co 

Fuller Mfg. Co 


Gemmer Mfg. Co. 

Gibson Co., Wm. D. ‘(Div 
Assoc. Spring Corp.) 

Glass Fibers Inc 

Graton & Knight Company 

Great Lakes Steel Corp 

Greer Hydraulics Inc 


Harvey Aluminum (Div. of 
Harvey Machine Co., Inc.) 
Heli-Coil Corporation 
Herbrand Div. The Bingham- 
Herbrand Corp. 
Holley Carburetor Co 
Hyatt Bearings Div 
General Motors Corp 
Hyster & Co 


Imperial Brass Mfg. Co 

Imperial Pencil Tracing Cloth 

International Nickel Co 

International Packings 
Corporation 


Jack & Heintz, Inc. 


Kelsey-Hayes Wheel Co. 117 
Kollsman Instrument Corporation 156 
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Leece-Neville Co. 

Lipe Rollway Corp 

Lockheed Aircraft Corp 

Long Mfg. Div. 
Borg-Warner Corp 

Lord Manufacturing Co. 

Lycoming Spencer Division 
AVCO Mfg. Co 


McCord Corp. 

McQuay-Norris Manufacturing 
Company 

Malayan Tin Bureau, The 

Marvel-Schebler Products Div 
Borg-Warner Corp 

MB Manufacturing Company, 
Inc., The 

Mechanics Universal Joint Div 
Borg-Warner Corp. 

Midland Steel Products Co 

Milsco Mfg. Co 

Minnesota Mining & Mfg. Co 

Moraine Products Div 
General Motors Corp 

Muskegon Piston Ring Co 


National Malleable & Steel 
Castings Co. 

National Motor Bearing Co 

New Departure Div 
General Motors Corp 1 

New York Air Brake Company, 
The 167, 168, 

North American Aviation, Inc 


169, 
106, 


170 
107 
Ohio Div. Assoc. Spring Corp 124 
Parker Rust Proof Co 
Perfect Circle Companies 
Inside Front Cover 
Perfection Stove Company 178, 179 
Pesco Products Div 
Borg-Warner Corp 
Piasecki Helicopter Corp 
Pierce Governor Co., Inc 
Precision Rubber Products 
Purolator Products, Inc. 


14 


119 
125 
126 
Corp 3 
194 
Raybestos-Manhattan, Inc 
Equipment Sales Div 
Raymond Mfg. Co. 
(Div. Assoc. Spring Corp.) 
Revere Copper & Brass, Inc 
Rinshed-Mason Co. 
Rockford Clutch Div 
Borg-Warner Corp 
Rohr Aircraft Corp 
Ross Gear & Tool Co 


Schrader’s Son, A 
Shore Instrument & Mfg. Co 
Sorensen and Company, Inc 
Spencer Thermostat Div 
Metals & Controls Corp 
Spicer Mfg. Div. of the 
Dana Corp. 
Stackpole Carbon Co 
Standard Electric Time Company 
Standard Locknut and 
Lockwasher, Inc 
Standard Pressed Steel Company 
Standard Steel Spring Co 
Sterling Aluminum 
Products, Inc. 228 
Stewart-Warner Corp. 
Sturtevant Company, P. A. 
Superior Steel Corp 


Inc 


12 
131, 132 
130 
165 


105 
214 
152 


» 229 
218 
233 
149 


Thermo-Electric Corp. 106 
Thompson Products, Inc., 


Detroit Div. 195 | 
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Thompson Products, Inc., 
Special Products Div. 

Thompson Products, Inc., 
Valve Div. 

Timken-Detroit Axle Co 

Timken Roller Bearing Co., 
Steel & Tube Div 

Outside Back Cover 

184 


139 
213 


219, 220 


Vickers, Inc. 


Wagner Electric Corp 
Waldes Kohinoor, Inc 


Wallace & Tiernan Products, Inc. 22: 


Waukesha Motor Company 

Wellman Company, 8S. K., The 
Western Felt Works 
Western Gear Works 


212, 23: 


Titeflex, Inc 

Torrington Co. (Needle Bearings) 
Tung-Sol Electric, Inc. 

Twin Disc Clutch Co 


¢ Westinghouse Air Brake Co. 146, 
133 Wisconsin Motor Corp 


1290 Wyman-Gordon Co 
127 Young Radiator Co. 
af 


209 


United Specialties Company 


Universal Products Co., Inc. Zollner Machine Works 


Tae eS 
BORG & BECK means... 


CLUTCHES EXPERTLY DESIGNED 
AND PRECISION BUILT 
BY CLUTCH-MAKING 

SPECIALISTS! 


BORG & BECK DIVISION 


BORG-WARNER CORPORATION 


CHICAGO 38, ttLINOtS 


235 
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Why Not Give YOUR Truck 
MECHANICS Advantages? 


MECHANICS Roller Bearing closer to axle and transmission 
UNIVERSAL JOINTS — re- bearings — and eliminate out- 
duce joint weight and size by of-balance shape and length. 
eliminating flanges — have 8 


less bolts to fasten in assembly MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner 
KEYS for safety and longer 2022 Harrison Ave. 


life — bring joint bearings Rockford, Ill. 


1 
LLL LY a 


UNIVERSAL JOINTS 


ee ee eM ee ee 


— require 80% less down- 


time for servicing — drive thru 


Aircraft » Tanks + Busses and industrial Equipment 
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mI ANGULAR BEVEL GEARS ’ 
STRAIGHT SPUR GEARS a 








The above quotation appears in which we specialize. If you are 
the introduction of our new 40- 
page reference book which fully 
describes the ten types of gears in 


interested in gears built to those 
standards have your secretary write 
for a copy of the complete catalog. 


RICHMOND, INDIANA 


ceoeeeeeeeeee FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS eee eeeees 





HAT can outshine polish or chrome? 

Value! That’s what keeps a buyer 
proud of his car year after year. That’s 
what draws extra dollars when it’s up for 
resale. 

Higher cost of living makes today’s car 
buyers more value-conscious than ever, 
especially of the moving parts where value 
counts most—the “‘vital zone’”’. And here’s 
a way to be sure of value in the “vital 
zone’’. Just remomber this simple formula 
when buying component parts for the cars 
you build. 

Sdn quality + service +public acceptance 

price 

It shows that price is only one factor in 
value, and must be weighed in relation to 
the factors above the line. Timken” bear- 
ings give you far more above the line than 
any other tapered roller bearing. That’s 
because of their higher quality, better 
service and greater public acceptance. In 
terms of value features, Timken bearing 
prices are lower today than ever. The 
Timken Roller Bearing Company, Canton 
6, Ohio. 


How TIMKEN® bearings give you 


ONLY TIMKEN BEARINGS 
GIVE YOU 
ALL THESE VALUE FEATURES 


QUALITY 
. Design leadership 
. Steel made in our own mill 
3. Precision manufacture 
. Rigid quality control 
. More than 50 years’ experience 


y 
we 


WEAR-RESISTANT, SHOCK-RESISTANT! 
Cups, cones and rollers of Timken bear- 
ings are carburized and oil quenched 
to give them wear-resistant surfaces 
and shock-resistant cores. The photo 
above shows how quenching oil pours 
in from all sides to assure uniform 
hardening of the bearing part. 


PROVED PINION PERFORMANCE! Timken 
bearings are used on the pinion—tough- 
est bearing application in a car—by 
all but two car makers. It’s proof of 
the preference for Timken bearings 
where value counts the most—in pin- 
ions, wheels, differentials, steering 
gears—the “vital zone’”’ of the car. 


its TIMKEN for VALUE 


TAPERED ROLLER BEARINGS 


SERVICE 


. Unequalled engineering service 
. Unequalled research and devel- 


opment facilities for your use 


. Installation service in the field 
. Widest range of sizes 
. Most dependable source of supply 


PUBLIC ACCEPTANCE 


. First choice throughout industry 
2. Best-known name in bearings 
3. Widespread advertising 


4 \! 
NOT JUST A BALL O NOT JUST A ROLLER C— THE TIMKEN TAPERED ROLLER C—> BEARING TAKES RADIAL @) AND THRUST +)- LOADS OR ANY COMBINATION “w- 
I I 





